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REPORT. 



To the Honorable the Legislature of the State of New York : 

During the past year as in the preceding years the time of the 
State Geologist has been largely devoted to the Palaeontology of 
the State of New York, in the selection and preparation of 
material and general supervision of the work of drawing, litho- 
graphing, printing, etc., and in the preparation of material for 
the annual reports. 

During the past year increased duties have been imposed by 
the passage of a law authorizing the completion of the work on 
Palaeontology, volume VIII, parts 1 and 2, and for the prepara- 
tion of a geological map of the State, as well as for completing 
the work upon the Livonia salt shaft ; each one of these requiring 
more or less time of the State Geologist. 

After the passage of the law, Chapter 170 of the Laws of 1892 
March 21st, work was resumed upon the printing of the Palaeon- 
tology, volume VIII, part 1, and the volume was issued in July. 
At a later period the full edition of 3,000 copies was delivered to 
the custody of the Secretary of the Eegents. Since that time 
work has been continued upon part 2 of volume VIII, and both 
the manuscript and the plates are in a forward state of prepara. 
tion, as will be seen by reference under the head of volume VIII. 

The work upon the annual report of the State Geologist has 
been steadily going on in the preparation of text and material 
for illustration. It is very unfortunate that the reports of last 
year can not be placed before you in their printed form at this 
time, but owing to the destruction of the State printing office 
by fire in September last, the work remains as it was delivered 
to that office last winter — fortunately the manuscript of the 
reports of the Museum staff was stored in the vault and escaped 
injury. 
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I am informed that owing to the great destruction of printed 
matter at that time in the office of the State Printer, which it 
will be necessary to replace, that the work upon the Museum 
reports of last year can not be taken up for some months to come. 
It is likely therefore that still greater delay will occur in com- 
mencing the printing our reports, and the report of this year will 
be still further delayed than usual. 

The preliminary work in preparation for the engraving of the 
geological map involved a journey to Washington and another 
to New York and Philadelphia which occupied a considerablf 
time, but which, through the earnest and persistent efforts of Mr. 
McGee of the United States Geological Survey, proved successful, " 
and the Regents have in their possession a contract with Messrs. 
Evan & Bartles of Washington for the engraving of the base for 
the geological map, and a proposition from Major Powell, Director 
of the Survey, to furnish, without cost to the State, the color plates. 
Proof sheets of one half the base map have been received from 
Washington during the month of November, and proofs of the 
remaining portions of the State are promised very soon, and will 
undoubtedly be in hand before the end of the present year. The 
field work upon the geological map began in early June, and a 
portion of the State in the Oneonta district was carefully examined 
by Mr. Darton of the United States Geological Survey, who was 
joined by the State Geologist towards the conclusion of his work 
in a final review of the region examined. The result of t* is 
work has been the confirmation of certain views relating to i 3 
relations of the Oneonta sandstone, Chemung group, and 
CatskiU group proper, which had been published by the wr 
many years ago, but which it seemed desirable to review 
confirm by fuller examination before the final publication of 
geological map of the State. The details of this work will api r 
further on, accompanied by a map of the region. 

The greater part of the autumn, from early September to ^ 
middle of November, has been given to field work conn< )d 
with the geological map and the Livonia salt shaft. It war n- 
sidered very important that the Helderberg escarpment, v a 
forms such a conspicuous feature in the eastern part of the be 
from Cherry Valley eastward to Coeymans and south wai to 
Rondout, should be carefully examined and the limits ol .ne 
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several geological formations constituting the mass accurately 
laid down upon the map. This work has been accomplished 
and a careful study of the escarpment made by myself and 
assistant, Mr. N. H. Darton, first, from Howe's Cave, by 
way of Schoharie, Berne, Knox, the Indian Ladder, etc., to 
Clarksville. Along this line of observation the rocks of the 
Lower Helderberg, together with the representatives of the 
Niagara and Clinton groups, with the waterlime at their base, 
rest in apparent conformity upon the rocks of the Hudson River 
^roup below, which are themselves undisturbed along the eastern 
and western line to the outcrops and dip gently to the southward 
between the limits above indicated. The first indication of a 
disturbance occurs to the north, and northwest of Clarksville, 
where, following the main line of the escarpment, the rocks of 
Helderberg dip beneath the surface of the valley, while the base 
of the formation diverges to the northwestward, ending in a 
broad promontory known as Stony Hill, leaving a deep indenture 
suggestive of a partial faulting of the strata along this line of 
deep erosion. This outlying area has often been taken for a .cir- 
cumscribed outlier of these formations, and on cursory examina- 
tion presents that aspect. Following the line of outcrop south- 
easterly from its exposure on Stony Hill the escarpment, which 
is there obscured by a great accumulation of drift material upon 
its' northern face, gradually becomes conspicuous, and before 
i^ftlching South Bethlehem, and at that place, also farther to 
^^fe southeast, this escarpment reaches its greatest elevation and 
' ']uires its boldest features. It is in the neighborhood of South 
* ^^fchlehem also that we first find evidence of the unconformity of 
■* Helderberg rocks and the Hudson River shales where the latter 
jsent evidence of having been uplifted, folded or contorted before 
'/'-i^ superincumbent limestones were deposited. One interesting 
mple in the bank of a small creek presents an exposure of the 
s fes and limestone which shows that the lower beds of the 
L 5ir, corresponding to the Tentaculite lavers of the Lower 
^^ Aerberg, are infolded with the slate, apparently due to an over- 
t !.?st fault; the entire exposure presenting the strongest evi- 
d^^^^.e of unconformity. 
^^••1893. 2 
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From the neighborhood of Coejinans to the southward the 
escarpment of the Lower Helderberg rocks is not so continuous 
or conspicuous, being interrupted in many places by deep ravines 
and obscured also by elevations of the Hudson Kiver group, 
which appear in more or less continuous, or frequently interrupted 
ridges, and not unfrequently isolated hills, in front of the great 
escarpment. 

In the neighborhood of CatskiU, along the Catskill creek, the 
Lower Helderberg escarpment of Pentamerus limestone, with its 
associated beds of Waterlime, forms a strong vertical escarpment, 
while the bed of the creek presents the Hudson River shales 
extremely folded and lying in almost vertical position. 

In the neighborhood of Catskill and Rondout so much excel- 
lent work has been done by Prof. William M. Davis, of 
Cambridge, that it can be safely adopted for use in laying down 
the geology of that region upon our map, and, in consequence of 
this, much time was saved in our investigations. 

To the southward of Rondout, although these limestones hold 
their place and even present strong continuous escarpments, they 
are so much broken and disconnected that they can not be fol- 
lowed with the same facility as to the northward and westward 
from Catskill. 

At Rosendale we find the most southern exposure of these 
high escarpments of the Lower Helderberg limestones underlaid 
by a great development of the Waterlime which is here 
extensively manufactured into hydraulic cement. In the bed 
and banks of the creek at this place the geological formations 
are exposed from the Hudson river shales upwards to the Lower 
Helderberg limestones, and there are certain layers of red and 
greenish marl and sandstone which apparently represent the 
Medina sandstone and Clinton group. This is the first exposure 
observed after leaving Howe's Cave where we have evidence 
of the presence of any beds representing the Medina sandstone 
and Clinton group in the lower part of the great escarpment. 
At Howe's Cave we have an exposure of about thirty feet of 
shale below the Niagara or Coralline limestone which represents 
the Clinton group in that locality. At this place the pyritiferous 
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shales of the Olmton group rest directly upon the upper 
arenaceous-shaly beds of the Hudson River group. 

Returning to the neighborhood of Howe's Cave the work on 
the escarpment was again taken up and continued in a westerly 
direction. The gradual thinning of the Lower Helderberg mass 
diminishes the strong feature of the escarpment ; the Oriskany 
sandstone gradually ceases to be a prominent feature and the 
gradual thinning and final disappearance of the Cauda-galli grit 
brings the Upper Helderberg limestone into close proximity and 
final contact with the lower mass, thus becoming the most 
prominent feature in the escarpment as we go westward. In the 
earlier general observations and publications upon the geology 
of New York this condition was not understood, and the great 
mass of the Lower Helderberg, so prominent along the Hudson 
river from Rondout north and thence northwest to Schoharie 
was regarded as the same limestone terrace which extended to 
Black Rock on the Niagara river. Even more extreme was the 
opinion published, identifying the great Helderberg terrace and 
escarpment with the Niagara Falls escarpment. This generaliza- 
tion came from the want of a knowledge of the elements com- 
posing this escarpment at any point, and therefore the bolder 
features only entered into the result. It should be remembered 
also that this conclusion was reached without any knowledge of 
the fossil contents of these strata which at that period were little 
known and not regarded as a necessary element in geologic 
generalizations. 

The elements entering into this escarpment in different points 
in its extension are somewhat variable. In Schoharie and 
Albany county are at its base, the Hudson River group either in 
its horizontal or disturbed condition is succeeded by the represen- 
tatives of the Clinton, Niagara, Waterlime and the Lower Helder- 
berg mass made up by the Teptaculite limestone, the Pentamerus 
limestone, Shaly limestone, Upper Pentamerus limestone, or 
Scutella (Becraft) limestone. 

[The report is incomplete at this point for want of illustrative 
sections and map which will appear in next report.] 

However in continuing our investigations to the westward we 
have proved that the Lower Helderberg limestones in their 
lower members maintain a greater thickness and are more per- 
sistent than we have usually believed. It was formerly supposed 
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from the observations of Mr. Vanuxem that the Lower Helder- 
berg group had its western termination about the longitude 
of Auburn or the eastern shore of Cayuga Lake, and it is in this 
neighborhood that Prof. S. G. Williams has shown that the lower 
members of the group do mingle, and alternate with the Water- 
lime and the marls of the upper portions of the salt group. At 
numerous localities similar conditions may be observed where 
the magnesian sediments of the Waterlime and associated marls 
have encroached upon the sea bottom in which the lower Helder- 
berg limestone were being deposited and the sediments of these 
two formations have become mingled or alternated in deposition. 
At Howe's Cave, Schoharie and other places it is not uncommon 
to see the dark blue Tentaculite limestone in layers of one- 
quarter or one-half an inch in thickness alternating with 
the drab colored Waterlime in laminae of equal thickness. This 
alternation continues through several feet of thickness, the blue 
Tentaculite layers gradually growing thicker and the drab 
Waterlime proportionally thinner till these beds of passage are 
passed and we have the Tentaculite limestone gradually passing 
into thick heavy bedded layers of dark blue limestone, which on 
polishing becomes ^ fine black marble. In going farther west- 
ward this distinct alternation of beds is not so marked, but 
instead a gradual mingling of the two sediments while in process 
of deposition. 

In going westward from Cayuga Lake outcrops of the Lower 
Helderberg have rarely been found showing satisfactory evi- 
dences of the age by the presence of fossils through the beds 
many years ago doubtfully referred to this horizon in Ontario 
county have proved to be part of the formation. Later evidences 
coming fron the well borings and especially from the excavations 
of the Livonia salt shaft have shown that the lower members of 
the Helderberg limestone with its fauna represented in a few of 
the characteristic fossils extend much further to the westward 
than we had heretofore supposed. 

The results in detail of this geological exploration will be com- 
municated together with the portions of the map in which the 
limits and extent of the geological formations explored will be 
laid down. 
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The collections made at the Livonia salt shaft by Mr. D. D. 
Luther show very clearly the extension of the Lower Helderberg 
fauna to that longitude, but thus far no fossils of that age have been 
found in the material of that horizon brought out from the salt 
shafts on the west side of the Genesee River. As the natural 
result of the intermingling of an increased proportion of the 
argillo-magnesian sediments of the Waterlime epoch with the 
nearly pure calcareous sediments constituting the fossiliferous 
Lower Helderberg group the ocean waters became unfit for the 
support of those forms of life which so abundantly characterize 
the diif erent members of that group in its more easterly exposures. 
It is no doubt true that the sediments of that age do extend 
farther to the westward, but their individuality is lost, the 
impure magnesian sediment prevailing over the calcareous material 
of eastern origin, the whole mass becoming of a dirty gray color 
and quite unfit for the support of life in any kind of organism 
except perhaps a few seaweeds, or other obscure organic 
manifestations. 

It is in only those parts of the Waterlime group = Rosendale 
limestone, where these turbid sediments are not deposited, 
that the characteristicts fauna of that horizon, the Eurypteridse, 
flourish, and fossils of this kind are extremely rare, or altogether 
wanting in the central portion of the State. 

The maps, sections and reports of myself and Mr. Darton, 
assistant geologist,, which were originally communicated with 
this report have been withdrawn since they could not be engraved 
in time for publication. These will be incorporated with the work 
of 1893, and be published with the work of the same year. 

The report on the Livonia salt shaft, so far as the work had 
progressed, was also communicated with the present report, but 
the delay in printing has given time for completing the work 
upon the shaft and the later observations will be combined with 
the earlier, making a single report upon the results obtained dur- 
ing the two years of observation, and the collection of material 
from the several geological formations passed through in the 
progress of the work. This paper, witn its maps, sections of salt 
wells, etc., wiU be communicated with the report of the State 
Geologist for 1893. 
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PALAEONTOLOGY OF NEW YORK. 



VOLUME VIII, PART I. 



This volume was issued from the press of Charles Van 
Benthuysen & Sons in July, 1892, and has met with an apprecia- 
tive and cordial reception from students of Palaeontology and 
Geology everywhere. As indicated by its title it purports to be 
"An Introduction of the Study of the Genera of the Palaeozoic 
Brachiopoda," and its scope is therefore somewhat broader than 
that of previous volumes of this series, which had to deal mainly 
with the presentation of the various palaeozoic faunas of New 
York in their order of geological sequence or in their biological 
relations. The work contains xvi — 367 pages of text, accom- 
panied by 42 lithographic and 2 photolithographic plates. The 
purpose of the work is to give accurate diagnosis and illustra- 
tions of each genus with extended bibliography and synonymy, 
and various observations on structure, affinities and distribution. 

The history and plan of the work are set forth in the following 
manner in the preface : 

The completion of the present volume is a partial fulfillment 
of a promise made at the close of Volume IV of the Palaeontology 
of New York, in 1867. The work is presented to the student 
with a hope that it may prove a useful contribution to science 
and a helpful guide in the study of that most abundant and most 
important class of Palaeozoic fossils, the Brachiopoda. Originally 
intended to form a supplementary part of Volume IV, the sub- 
ject has expanded to such an extent that two volumes will be 
required to present the results with a reasonable degree of com- 
pleteness; and even with this addition some very important 
matter, as the microscopic shell structure, originally intended for 
the work, will have to be omitted from these volumes. 

The study of the Brachiopoda made necessary in the prepara- 
tion of Volumes III and IV, and more especially in the latter, 
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had shown the necessity of subdividing many of the older recog- 
nized genera, which had become the receptacle for forms having 
external similarity to the typical members of the several groups, 
but possessing quite dissimilar internal structure. The natural 
disinclination to propose new generic terms for members of a 
class of fossils which had been so widely and thoroughly studied 
in Europe, operated as a restriction in the erection of new names. 
However, it became necessary to describe in those volumes and 
in cotemporary papers some thirty-one new generic forms and to 
suggest the necessity for farther separation among the hetero- 
genous assemblages. These studies, made with fairly good col- 
lections, and ranging through the Silurian and Devonian faunas, 
could not fail to attract attention to the different external aspects 
and interior characters of forms known under the same generic 
terms, and considered as distributed through all the Palaeozoic 
formations. Although the genera thus far proposed had not 
been based upon a recognition of their appearance and duration 
in geological time, yet the student could not fail to discover evi- 
dences of organic change in this direction. While discussing 
certain generic and specific forms as characterizing known geo- 
logical horizons or certain groups of strata, we had not yet taken 
into consideration the fact that modifications of organic types 
had been coincident with every change, or progress in geological 
time. The great law of progress through long intervals had 
been everywhere recognized in geological science, but just how 
or in what manner these changes had supervened had rarely been 
shown in detail. Certain fossil genera have long since been 
recognized as Silurian, some as Devonian, and others as Carbo- 
niferous, but these are never entirely restricted to the formations 
which they are said to characterize. They have all doubtless 
been derived from some remote progenitors, and at certain hori- 
zons, or throughout certain formations have become so abundant 
and so fully developed, that they are said to characterize that 
stage or formation. The most abundant and extravagant forms 
among fossil organisms can usually be traced to some parent 
stock of more modest pretensions, and in their early appearance, 
represented by few individuals. 

As stated, the studies of the Brachiopoda to the close of 
Volume lY of the Palaeontology had shown the importance of 
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some investigation which should deal directly with these ques- 
tions. And moreover the science demanded the results of such 
an investigation in aid of its future progress. 

The original conception and plan of the work which the author 
had proposed to himself was a very simple one, viz. : to select 
the earliest representative of a genus in any of the geological 
formations and to follow it through all its manifestations and 
modifications in geological time, to its final disappearance ; or so 
far as these modifications should appear in the Palaeozoic rocks, 
to which he had limited his research.* With the knowledge 
then possessed and with the collections at his disposal he had 
supposed that the result of such an investigation could be 
embraced in a supplementary part to Volume IV, and under this 
title the work was announced. This study was commenced very 
soon after the publication of that volume and its general plan 
was carried out so far as the lithographing of about thirty plates, 
when the farther progress of the* work was suspended, to be 
resumed only in the latter part of 1888. 

In the meantime the duties of the author had separated him 
almost entirely from this work, and owing to changes, over 
which he had no control, in the organization and management of 
the State Museum, the collections which he had planned to make 
for use in its preparation had not been made. The progress in 
our current knowledge of the subject, and that recorded in the 
publication of volumes and miscellaneous papers during more 
than twenty years had been enormous, and the undertaking which 
had been deemed feasible in 1867, seemed almost beyond attain- 
ment in 1888. The work was resumed however, with no other 
collections immediately available for use, than those upon which 
it had been commenced. In the original plan four plates were 
left for the illustration of the Inarticulata ; the present volume 
furnishes ten additional plates, and the illustration of these forms 
may be regarded as fairly complete, according to our present 
knowledge. 

The plates which were lithographed at the commencement of 
the work are designated on the upper left-hand margin as 

* The difficulty of procuring sufficiently abundant and characteristic collections of the later 
formations was in itself a sufficient barrier, and the scope of the work did not contemplate the 
discoBSion of Mesozoic and later srenera, except in an incidental manner. 
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"Yolume IV, Part II." Those lithographed since 1888 are 
designated as Volume VIII, and while the illustrations of the 
first named plates are not always arranged as would have been 
done with later knowledge and more abundant material, it is 
hoped that the intercalation of the new plates may not seriously 
interfere with the proper connection and continuity of the work, 
or with the facility of reference so important to the student. 
Although the final numbering is XX, the actual number of plates 
in the volume is forty-two. 

The printing of this volume had been completed to the end of 
the Inarticulata, page 183, in March, 1890, when further progress 
was suspended, from causes over which the author had no con- 
trol. The printing was resumed in the autumn of 1890, and the 
book was in type to page 304 in February, 1891, when its progress 
was again suspended to be resumed only in April, 1892. This 
delay in publication, which has not in any way been due to the 
author, requires an apology to the scientific public ; and those 
authors who may have published papers relating to the Brachio- 
poda, during 1890 or 1^91 which could not be cited in this volume, 
will here find the explanation. 

At the time this work was commenced the earliest known 
articulate Brachiopod had been described under the name of 
Orthis, and without having the knowledge or means to verify or 
disprove the character of this fossil, the genus Orthis was 
adopted for the basis of discussion. Had these older forms been 
better known, the order of the work might have been somewhat 
modified. The other associated and succeeding genera have been 
taken up and treated after the same idea as in Orthis ; limiting 
the discussion to those which seem to be a natural result of the 
modification of certain essential organic features characterizing 
the earliest forms of the orthoid type. 

Following this order and method we pass through all the 
ORTHiDiE, the strophemenoid and streptorhynchoid forms in their 
varied aspect and modification, and through the leptaenoid forms 
to Chonetes and the Produotidje proper, with which the series 
seems naturally to end. 

All the spire-bearing forms, all the Rhynchonellidje and 
Pentamerid^ as well as the terebratuloid forms have been left 
out of consideration in the present volume, believing that a more 
1893. 3 
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natural and useful classification will be found in the present 
adopted order and arrangement of the genera. Chapters upon 
the classification and broader relaiions of the genera are given at 
the conclusion of the two principal divisions of the work. The 
succeeding part ii of volume VIII will embrace the discussion of 
the genera under the several groups just mentioned, and they will 
be treated essentially in the same manner as in the present 
volume. The work on the second part is already far advanced ; 
a large amount of material has been accumulated for study; 
thirty-six plates have been lithographed, a considerable number 
of drawings have been made and a large amount of manuscript 
has been prepared. 

During the interval of more than twenty years from its com- 
mencement, great progress has been made in the study of both 
genera and species of the Brachiopoda. The late Thomas David- 
soN, LL. D., of Brighton, whose life had been devoted to the 
study of these organisms, living and extinct, made important 
contributions to our knowledge up to the time of his death in 
1885. Essays toward the structure and classification of the genera 
were made by Zhtel, (Ehlert and Waagkn, and communications 
of no little importance relating to structural characters of genera 
and species, appeared from all quarters of the scientific world. 

The multiplicity of these communications is indicated in part 
by the bibliographic tables presented in this volume ; they also 
show the wide-spread interest in the Brachiopoda, not only among 
students of biology, in their structure, morphology and taxonomy, 
but among geologists, in their value as stratigraphical indices. 
American students have heretofore labored under a disadvantage 
in the irregular diffusion of the literature of the Brachiopoda- 
Much of the European literature is inaccessible except to those 
working in the vicinity of extensive libraries ; the American 
literature is so scattered through scientific periodicals, proceed- 
ings of various societies, etc., as to be frequently inaccessible. 
Furthermore, while the more general treatises of Zittel and 
(Ehlert may be in the hands of many, the greatest of all works 
upon the subject, that of Thomas Davidson, is beyond the reach 
of but a very few. 

With this volume, therefore, is presented, especially to Ameri- 
can students, the first part of " An Introduction to the Study of 
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the Genera of the Palaeozoic Brachiopoda," a work not conceived 
upon the plan of any of its predecessors, but designed to set 
before the student the present condition of our knowledge of 
these genera, with such discussions and illustration as will serve 
most to clearly indicate what progress has been made in our 
knowledge of these organisms and in what directions much still 
remains to be done. 

In the preparation of this work every effort has been made to 
bring under close and careful scrutiny all obtainable material 
representing the Brachiopoda. The collections of no single insti- 
tution or individual could furnish the specimens requisite for this 
undertaking, and recourse has been had to all sources of material 
within reach. The collections of private individuals as well as of 
public institutions have been placed at the disposal of the work, 
and but for such aid it could not have been presented in a creditable 
form. 

In the body of the work aU the palaeozoic genera of the 
Inarticulate Brachipoda are discussed, and of the Articulate 
genera, the Orthoids, Strophomenoids, Leptaenoids and Produc- 
toids. The remaining Articulate genera will be considered in 
the second part of this work. The following list of titles, with 
reference to the pages of the volume, will indicate the subject- 
matter. In this list, names of subgeneric value are inset under 
their proper capital, and undoubted synonyms are in italics. 





I. Brachiopoda Inarticulata. 


11. 






1-184 




1. 


Lingula Bruguiere, 1789 


..2-18 


12. 




Pharetra, Bolten, 1798. 




13. 




Lingularius, Dumeril, 1806. 




14. 


2. 


Glottidia, DaU, 1870.. 


.. 14 


15. 


3. 


Dignomia,HaU,1871. 


.14, 15 


16. 


4. 


Glossina, PhilUps, 1838. . 15 




5. 


lingulops, HaU, 1871 


18-24 


17. 


6. 


lingulasma, Ulrich, 1889 . . . 


24-28 


}8. 


7. 


Lakhmina, (Ehlert, 1887 .. . 


28-30 






Davidsonella, Waagen, 1885 




19. 


8. 


TrimereUa, Billings, 1862 . . . 
Ootlandia, DaU, 1870. 


38-36 


20. 


9. 


Dinobolus, HaU, 1871 


36-40 






Conradia, Hall, 1872. 




21. 


10. 


Monomerella, BUlings, 1871. . 


40-44 





PAOB. 

Ehinobolus, HaU, 1871 44-46 

Oholellina, BiUings, 1871. 

LinguleUa, Salter, 1866 55-69 

Lingulepis, HaU, 1863 59-62 

Barroisella, nov 62-64 

Tomasina, nov 65 

Obolella, BiUings, 1861 6^73 

DicelloTmiSy HaU, 1871. 

Leptobolus, HaU, 1871 73-75 

Elkania, Ford, 1886 75-78 

Billingsiay Ford, 1886. 

Patenila, Barrande, 1879 78-79 

Obelus Eichwald, 1829 80, 81 

Ungula, Pander, 1830. 
UnguliteSf Bronn, 1848. 
Aulonotreta, Kutorga, 1848... 82 
Acritis, Volborth, 1869. 
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22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
8i». 



34. 
85. 
86. 
37. 

38. 
89. 
40. 

41. 
42. 
48. 
44. 

45. 
46. 
47. 
48. 
49. 

50. 

51. 



52. 
53. 
64. 



PAOB. 

Schmidtia, Volborth, 1869 83 

Monobolina, Salter, 1865 88 

Neobolus, Waa^en, 1885 84 

Spondylobolus, McCoy, 18f>2 . . 85 
Mickwitzia, Schmidt, 1888.. 86, 87 
Schizobolus, Ulrich, 1886. . . .87-90 
Discinolepis, Waagen, 1885 ... 90 
Pateriaa,* Beecher 
Kutorgina, Billings, 1861 ...90-94 
Schizopholis, Waagen, 1885.. 94, 95 
Volborthia, von Moiler,1873.95, 96 

Iphidea, Billings, 1872 97, 98 

Acrothele, Linnarsson, 1876.98-101 
Acrotreta, Kutorga, 1848 . .101-104 
Conotreta, Walcott, 1889.. 104, 105 
Discinopsis, Matthew, 1892. 

105, 106 
Linnar8sonia,Wclcott,1885. 107-109 

Mesotreta^ Kutorga, 1848 109 

Siphonotreta, de Vemeuil, 1845. 

110-113 
Schizambon, Walcott, 1884. 118-1 17 
Keyserlingia, Pander, 1861. 117-119 

Helroersenia, Pander, 1861 119 

Orbiculoidea, D'Orbigny, 1847. 

120-187 

CEhlertella, nov 188 

Lindstroemella, nov 184 

Schizotreta, Kutorga, 1848. 135 

Boemerella, nov 137 

Trematis, Sharpe, 1847 13S-142 

Orbicella, D'Orbigny, 1847. 
Schizocrania, Hall and Whit- 
field, 1875 142-144 

Crania, Retzius, 1781 145-152 

Criopu8y Poll, 1791. 
Criopoderma, Poli, 1795. 
Orbicula, Cuvier, 1798. 
OrbiculariuSy Dum6ril, 1806. 
Craniolitesy Schlotheim, 1820. 
Choniopora, Schauroth, 1854. 
Pseudocrania, McCoy, 1851. 

151, 152 
Palceocrania, Eichwald, 1860. 

Craniella, CEhlert, 1888 158 

Cardinocrania, Waagen. 1885. 154 
Pholidops, HaU, 1858 155-159 



55. 



PAOB. 

II. BracMopoda Articulata. 

185-867 

Orthis, Dalman, 1828 186-229 

Orthis, Dalman, 1828, 

8en8ti stricto 192-194 

Orthambonities, Pander, 
1830. 

Plectorthis, nov 194, 195 

Dinorthis, nov 195, 196 

Plsesiomys, nov 196, 197 

Hebertella, nov 198, 199 

Orthostrophia, Hall, 

18^3 199, 200 

Platystrophia, Eong, 

1850 200-202 

Heterorthis, nov. . . 202, 203 
Bilobites, Linne, 1775. . . 204 
205 
Dicoelosiaf King, 1850. 

Dalmanella, nov 205-207 

Rhipidomella, CEhlert, 

1890 208-211 

Rhipidomya, CEhlert, 1887. 
Schizophoria, King, 1850. 

211-218 
Orthotichia, nov. . . 213, 214 
Enteletes, Fischer de 

Waldheim, 1880.. 214r-217 
Syntrielasmay Meek and 
Worthen, 1865. 

Billingsella, nov 230, 281 

Protorthis, nov 281-283 

CJlitambonites, Pander, 1880. . 

288-289 
Pronites, Pander, 1880. 
OonarriboniteSj Pander, 1880. 
Orthisina, D'Orbigny, 1847. 
Hemipronites, Pander, 

1830 288 

PolytoBchia, nov. . . 289, 240 

Scenidium, Hall, I860 241-243 

Mystrophora, Kayser, 1871. 

Orthidium, nov 244 

Strophomena, Rafinesque (De 

Blainville) 245-252 

Orthothetes, Fischer de Wald- 
heim, 18 '0 258-257 



* This genus has been erected sinoe tbe flrst part of this volume was printed. 
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78. Hipparionyx, Vanuxem, 1842. 

257-259 

79. Kayserella, nov 259, 26i) 

80. Derbya, Waagen, 1884. . . . 261-263 

81. Meekella, White and St. John. 

264-266 

82. Streptorhynchus, King, 1850. . 267 

268 

83. Triplecia, HaU, 1858 269-271 

Dicranueus, Meek, 1872. 

84. Mimultis, Barrande, 1875 . . 272, 273 

85. Streptis, Davidson, 1881 274 

86. LeptsBna, Dalman, 1828. . . 27^280 
Leptagoniay McCoy, 1844. 

87. Rafinesquina, nov ..... . . 281-283 

88. Stropheodonta, Hall, 1852. 284-289 

89. Pholidostrophia, nov ... 287 
80. Leptostrophia, nov 288 

91. Brachy prion, Shaler, 

1865 288 

92. DouvUlina, CEhlert,1887. 

288, 289 

93. StrophoneUa, Hall, 1879.. 290-298 

94. Amphistrophia, nov . . . 292 

96. Leptella, nov 293,294 

96. (?) Leptsenulopsis.Haupt, 1878. 294 



PAGE. 

97. Plectambonites, Pander, 1830. 

295-298 

98. Christiania, nov 298-300 

99. LeptaBni8ca,Beecher,1890. . 300 , 301 

100. Davidsonia, Bouchard, 1849. . 

3ul,302 

101. Chonetes, Fischer de Wald- 

heim, 1837 303-807 

102. Anoplia, nov 308 

103. Chonetina, Krotow, 1888. . . . 310 
li 4. Chonostrophia, nov 310,311 

105. Chonopectus, nov 312 

106. .ChoneteUa, Waagen, 1884. . . 313 

107. Strophalosia, King, 1844. 314-817 

Ltptcenalosia^ King, 1845. 

108. Davie8iella,Waagen,lb84.317, 818 

109. Aulosteges, von Helmersen, 

1847 319,320 

110. Productus, Sowerby,1812. 821-327 

111. Productella, Hall, 1847. 328-332 

112. Marginifera, Waagen, 

1884 330-332 

113. Proboscidella, CEhlert, 1887. 

333, 334 

114. Etheridgina, CEhlert, 1887. 

335,336 



During the progress of the work it became necessary to 
introduce descriptions of a considerable number of hitherto 
undescribed species, which were needed in order to give com- 
pleteness to the generic discussions and illustrations. These 
descriptions are included in supplements ; one at the completion 
of the discussions of the Inarticulate Brachiopods, and the other 
at the close of the book. 

The species there described for the first time are : 



PAOB. 

1. Lingula compta, Hamilton 

group 171 

2. lingula scutella, Chemung 

group 171 

8. Lingula flabellula, Waverly 

group 172 

4. Lingula paradetus, Waverly 

group 172 

5. Lingula taeniola (nom. nov) 

Clinton group 173 



PAGE. 

6. Lingula linguata, Clinton 

group 178 

7. Lingulops Granti, Niagara 

group 178 

8. Monomerella Greenii, Niagara 

group 174 

9. Monomerella Kingi, Niagara 

group 174 

10. Monomerella Ortoni, Niagara 

group 175 
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11. Monomerella Egani, Niagara 

group 175 

12 . Rhinobolus Davidsoni, Niagara 

group 176 

13. Siphonotreta (?) MinnesotensiB, 

Trenton limestone 177 

14 . Orbiculoidea (Schizotreta) ova- 

lis, Trenton limestone 177 

15. Orbiculoidea numuliis, Lower 

Helderberg group 178 

16 . Orbiculoidea Herzeri, Waverly 

group 178 

17 . lindstroemella aspidium, Ham- 

ilton group 179 

18 . Schizocrania Schucherti, Hud- 

son River group 179 

19. Schizocrania (?) Helder- 

bergia, Lower Helderberg 
group 179 

20 . Crania agaricina, Lower Held- 

erberg group 180 

21 . Crania pulchella, Lower Held- 

erberg group 180 

22. Crania granosa, Hamilton 

group 180 

23. Crania favincola, Hamilton 

group 181 

24. CranieUa Ulrichi, Trenton 

group 181 

25. Orthis? Saffordi, Trenton 

group 340 

26. Orthis? Holstoni (Safford), 

Trenton group 840 

27. Orthis (Plaesiomys) loricula, 

Trenton group 341 

28. Orthis (Dalmanella) arcuaria, 

Hudson River group 341 



29. Orthis (Dalmanella) superstes, 

Chemung group 342 

30. Orthis (Rhipidomella) Oweni, 

Keokuk group 342 

81. Orthis (Schizophoria) senecta, 

Clinton group 343 

32. Strophomena Conradi, Tren- 

ton group 344 

33. Strophomena Winchelli, Tren- 

ton horizon 344 

34. Orthothetes desideratus, Wav- 

erly group 345 

35. Derbya ruginosa, Keokuk 

group 346 

36. Derbya? costatula, Chester 

group 846 

37. Derbya Broadheadi, Coal 

Measures 347 

38. Derbya Bennetti, Coal Meas- 

ures 348 

39. Derbya cymbula, Coal Meas- 

ures 348 

40. Derbya aflS^nis, Coal Measures. 849 

41. Derbya (?) biloba, Coal Meas- 

ures 350 

42. Streptorhynchus Ulrichi,Ches- 

ter group 351 

43. Christiania subquadrata, Low- 

er Helderberg group 351 

44. Leptsenisca adnascens, Lower 

Helderberg group 852 

45. Leptaenisca tangens, Lower 

Helderberg group 352 

46. Chonostrophia Helderbergia, 

Lower Helderberg group. . . 353 

47. Strophalosia Rockfordensis, 

Upper Devonian 853 
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This volume will open with the discussion of the spire-bearing 
genera of the PalaBOzoic Brachiopoda, and will include a notice 
of all genera not mentioned in part 1 of this work. The study of 
the spire bearing Brachiopods involves much painstaking and 
careful mechanical manipulation for the accurate demonstration of. 
their critical characters. The utmost caution is necessary in the 
discrimination between the apparent and the actual structure of 
the delicate internal spiral supports, and the investigation of these 
groups has, therefore, progressed somewhat less rapidly than that 
of the others. The work, however, is well forwarded, and at 
the present time 320 type-written pages of manuscript have been 
prepared, and 70 pages thereof were delivered to the printer on 
November 9th, 1892. 

The accompanying list will show the number of genera covered 
by the entire manuscript, and indicate such divisions as it is pro- 
posed to recognize in the work, including a certain number of 
new terms which the necessities of the work have required and 
which are provisionally employed in the form here used. 



Spirifer, Sowerby, 1815. 

Delthyris, Dalman, 1828. 

Trigonotreta, Koeaig, 1825. 

Choristites, Fischer, 1825. 

Fusella, McCoy, 1844. 

Brachythyris, McCoy, 1844. 

Reticularia, McCoy, 1844. 

Martinia, McCoy, 1844. 

Martinopsis, Waagen, 1883. 

Mentzelea, Quenstedt, 1871. 

Cyrtia, Dalman, 1828. 
Metaplasia, nov. 
Vemeuilia, nov. 
Cyrtina, Davidson, 1868. 



Syringothyris, WincheU, 1863. 
Spiriferina, D'Orbigny, 1847. 
Ambocoelia, HaU, 1860. 
Athyris, McCoy, 1844. 

Spirigeray D'Orbigny. 1847. 

EuthyriSy Quenstedt, 1871. 

Actinoconchus, McCoy, 1844. 

Seminula, McCoy, 1844. 

Cliothyris, King, 1850. 

Spirigerella, Waagen, 1883. 
Kayseria, Davidson, 1882. 
Merista, Suess, 1881. 

CamaHum, HaU, 1859. 
Meristella, HaU, 1859. 
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Dicamara, nov. 
Charionella, Billings, 1861. 
Pentagonia, Cozzens, 1846. 

OanioccBlia, Hall, 1861. 
Meristina, Hall, 1867. 

Whitfieldia, Davidson, 1882. 
Whitfieldella, nov. 
Camarospira, nov. 
Hyattella, nov. 
Nucleospira, Hall, 1869. 
Retzia, King, 1860. 
Eumetria, Hall, 1864. 
Hustedia, nov. 
Acambona, White, 1862. 
Trematoepira, Hall, 1867. 
Parazyga, nov. 
Rhynchospira, Hall, 1869. 
Homoeospira, nov. 
Ptychospira, nov. 
Uncinella, Waagen, 1888. 
Uncites, Defrance, 1826. 
Hindella, Davidson, 1882. 
Dayia, Davidson, 1881. 
Cyclospira, nov. 
Atrypa, Dalman, 1828. 

Spirigerina, D*Orbigny, 1847. 
Gruenwaldtia, Tschemyschew, 1885. 
Karpinskia, Tschemyschew, 1886. 
Atrypina, nov. 
Zygospira, Hall, 1862. 
Catazyga, nov. 
Glafisia, Davidson, 1882. 
Anoplotheca, Sandberger, 1856. 
Bifida, Davidson, 1882. 
Anazyga, Davidson, 1882. 
Coelospira, Hall, 1868. 
Leptocoelia, Hall, 1857. 
Clintonella, nov. 



Rhynchonella, Fischer, 1809. 

Protorhychonella, nov. 

Orthorhynchula, nov. 

Rhynchotrema, Hall, 1860. 

Stenoschisma, Conrad, 1889. 

Rhynchotetra, Hall, 1879. 

Cyclothyrella, nov. 

Camarotoechia, nov. 

Plethorhynchus, nov. 

Liorhynchus, Hall, 1860. 

Wilsonia (Quenstedt), Kayser. 

Uncinulv^, Bayle, 1878. 

Uncinulinay Bayle, 1878. 

Hypothyris (Philips), King, 1850. 

Pugnax, nov. 

Eatonia, Hall, 1857. 

Terebratuloidea, Waagen, 1883. 
Rhynchoporina, OShlert, 1887. 

Rhynchopora, King, 1856. 
Gamarophoria, King, 1846. 
Camarophorella, nov. 
Syntrophia, nov. 
Camarella, Billings, 1859. 
Parastrophia, nov. 
Anastrophia, Hall, 1867. 
Porambonites, Pander, 1830. 
Noetlingia, nov. 
Lycophoria, Lahusen, 1885. 
Conchidium, Linne, 1760. 
Pentamerus, Sowerby, 1813. 
Barrandella, nov. 
Sieberella, (Ehlert, 1887. 
Pentamerella, Hall, 1867. 
Gypidula, Hall, 1867. 
Capellinia, nov. 
Branconia, Gagel, 1890. 
Clorinda, Barrande, 1879, 
Stricklandinia, Billings, 1863. 
Amphigenia, Hall, 1867. 



The genera remaining for investigation are not numerous and 
are composed largely of the Terebratuloids. To these are to be 
added some small groups whose generic relations and broader 
affinities are somewhat uncertain. The ground to be covered is 
represented by the following titles : 

Stringocephalus, Defrance, 1827. 
Terebratula, MliUer, 1776. 
Dielasma, King, 1859. 



Epithyris, King, 1850. 



Waldheimia, King, 1850. 
Cryptacanthia, White and St. John, 

1868. 
Hemiptychina, Waagen, 1883. 



Digitized by 



Google 



KSPOST OF THE StATB GbOLOGIST. 



25 



Centronella, Billings, 1869. 
Cryptonella, Hall, 1861. 
Scaphiocoelia, Whitfield, 1890. 
Hallina, WinchellandSchuchert, 1892. 
Bensselaeria, Hall, 1859. 
Megalanteris, Suess, 1856. 
Notothyris, Waagen, 1888. 



Eichwaldia, Billings, 1858. 
Aulachorhynchus, Dittmar, 1872. 
Richthofenia, Kayser, 1888. 
Lyttonia, Waagen, 1888. 
Oldhamina, Waagen, 1888. 
Almadenia, Pohlig, 1892. 



Plates. During the years from 1871 to 1881 eleven plates of 
Spirifers were lithographed and the entire edition printed in 
preparation for this work. During the progress of the work on 
volume VIII, part 1, 1889, five additional plates of this group of 
fossils were lithographed and printed. Besides these we have 
now twenty-four plates drawn on stone, some of which have been 
proved, but none are as yet printed. These together make a 
total of forty plates which may be regarded as finished for the 
second part of the volume. For the proper illustration of the 
work about twenty-five more plates will be required, the draw- 
ings for which may now be considered as essentially completed. 

Geological Map of the State. 
A geological map of any country or portion of country is of 
the first importance lo its inhabitants. The limits of rock 
formations where they contain valuable minerals or otherwise 
is of importance, and in fact there is no rock formation of any 
considerable extent but has its economic importance in every 
country which may come under the domination of civilized man. 
At the outset there is an effort made to learn the limits and 
distributions of the rock formations and their mineral contents. 
Early geological maps of any country are necessarily crude. 
The accuracy of the geological representation must depend upon 
the degree of perfection of the geographical or topographical 
maps which may be used as the base for illustrating the geology. 
We therefore find that not only the geological maps but also 
all geographical maps of any country, are, in their inception and 
early stages crude and incorrect, giving only its larger rivers and 
higher mountains which are the main features of the country, 
but much is represented from incomplete exploration or given by 
inference or imagination. As an illustration of this condition our 
people are at this moment gathering together all the old maps 
which can be found in any part of the civilized world relating to 
1893. 4 
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America and the explorations of Columbus, and of the early voy 
agers who followed him. These maps have gradually become 
more and more unreliable with progress of time; but it is only in 
modern times that we have had maps constructed upon careful 
and reliable surveys, this being equally true of geographical and 
geological maps. It can not be expected that early efforts in 
producing geological maps will be more accurate than the geo- 
graphical maps on which the data were recorded. It is not neces- 
sary to make an apology for this state of things; it is an absolutely 
necessary condition, and the geologists of today who criticise the 
efforts presented on geological maps of half a century ago, should 
remember that only a small part of our country has yet been sur- 
veyed with sufficient accuracy to record the geological data with 
a degree of exactness which will enable them to withstand the 
investigations of the next quarter of a century. 

The fundamental topographical as well as the geographical 
features of the country may be represented in a general way 
upon the ordinary geographical map, and it is only when we 
attempt to carry this representation of geological features into 
detail and to note the minor subdivisions of those rocks which 
form the salient features of the country that we find the necessity 
of more accurate geographical maps. In the prevailing activity 
among scientific men, it is not prudent for any man to represent 
the limits of geological formations otherwise than from the most 
careful and critical investigations, leaving untouched and uncolored 
those portions of country he has not examined, or which cannot 
be examined with present means, or under existing conditions. 
Both in geography and geology the temptation always comes to 
extend the area of our knowledge beyond that which we have 
actually determined by carefully traversing the country. Both 
the geographer and the geologist labor under the same difficulties 
and temptations; each one fearing to leave unrepresented and 
uncolored any portion of country which he has even but cur- 
sorily examined. In the present condition of industrial knowledge, 
where each rock formation may have an economic value, the pres- 
entation of a geological map to the public incurs grave responsi- 
bilities, and it will be far better to leave uncolored those 
portions which can not be satisfactorily represented, than 
to color in its entirety any map of a state or a portion of a state 
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not critically examined. Moreover, since with ordinary means 
no one can be absolutely sure of every mile of area, it is far 
preferable to leave uncolored such portions of the map as are not 
accurately known. If this could be once generally understood 
these uncolored portions would represent to the student, areas of 
country which have not *been sufficiently examined to be repre- 
sented on the map, and that these areas oflfer opportunities for 
study and the chances of discovery of new facts. If the commu- 
nity would accept this view of the subject the best geographical 
map might be colored to indicate the limits of formations as far 
as accurately known, the other parts being left for investigation, 
and the results of such investigation published each year, and 
added to our stock of accurate knowledge by coloring some 
additional portion of the map. For while it may be said that 
leaving uncolored some parts of a map is a confession of our ignor- 
ance, we may respond that to color every portion of a map is 
only an attempt to hide our ignorance and a practical deception 
upon the community. 

****** -x- 

The first geological map of the State of New York ever seen 
by the writer was one accompanying the geological textbook 
published by Amos Eaton in 1830. It is needless to say that 
this was a crude attempt to recognize in the geological forma- 
tions over the greater part of the State of New York, an identity 
with the secondary formations of Great Britain and Europe. It 
is scarcely necessary to say that such a map could be not only of 
no value to the student on geology but a constant source of 
misleading. 

Upon the organization of the Geological Survey of the State 
of New York, one of the first objects sought was maps for 
laying down the limits of the geological formations. At that 
time there were no accurate maps except of small parts of coun- 
try, and the best resource was found in Burr's atlas of the state 
and county maps of the State of New York. There seems to 
have been no approximately correct geographical map of the 
state available for the use of the geologists for recording their 
observations. At the close of the survey a small map was 
engraved expressly for the use of the geologists in laying down 
the limits of the geological formations. This map from the 
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eastern limits of the state adjoining Massachusetts, Connecticut 
and Vermont to its western extremity was about twenty-eight 
inches and its extreme limit from north to south along the 
eastern counties of the state, or from the Canada line to Sandy 
Hook was two inches less than its extent from east to west, or 
twenty-six inches. The location of towns, villages, and post oflBoes 
were doubtless taken from the best maps extant, but these 
afforded very unsafe guides for locating the outcrops of the 
geological formations. 

However, at the close of the survey the order of sequence 
among the several formations, with the exception of the crystaUJne, 
metamorphic and partially altered rocks of the eastern and north- 
eastern counties of the State, had been determined, and these were 
laid down upon this map with as much accuracy as the map itself 
permitted, and this representation has served the purpose of a gen- 
eral guide to the geological structure of the State of New York. 
This map is still useful in showing the general distribution of the 
unaltered stratified rocks of the State, but even before it had been 
published, the geologists having in charge the eastern portion of 
the State were not so well satisfied with their work that universal 
agreement could be had upon certain areas of country and no 
attempt was made to represent the age and relations of certain 
of the formations on the east side of the Hudson river. The 
index or legend, and the colors of the area representing the 
" primary system," were followed by the Potsdam sandstone and 
thence in regular sequence of the formations from that horizon 
to the Catskill mountains, or the Catskill group, inclusive. There 
was no difference in color between the metamorphic rocks of 
southeastern New York and the older gneisses and granites of 
the Laurentian area of the Adirondacks in the northeastern part 
of the State, and of the Highlands of the Hudson Eiver. The 
metamorphic limestones of the southeastern part of the State, 
now known to be of older age even than the Potsdam sand- 
stone, were not separated by color from the limestones of the 
Trenton period and no sandstone older than Potsdam was recog- 
nized on the map as published in 1 842. 

The Catskill group in its western extension was represented as 
terminating abruptly and the limits between the formations of 
Chemung and Catskill were considered as trenchant lines, making 
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no allowance for the gradation from one to the other or the 
intercalation of any other strata. I have already said that even 
before the final reports of the State geologists were made, and 
before the map was completed, each one had discovered within 
the limits of his own district evidences that the geological 
structure of the State and the relations of the successive forma- 
tions had not been fully determined; and even at that time a hope 
was expressed that the State might recognize the necessity of 
going on with its work to the completion of a geological map 
which might be worthy of acceptance by the scientific public and 
by the people of the State as a guide in the study of its geologi- 
cal formations. 

At a later period, 1844, Prof. Emmons published an agricultural 
and geological map of the State to accompany his agricultural 
reports. This map was published upon the same base as the 
original geological map of the State. The coloration was almost 
precisely the same on all parts of the map west of the Hudson 
river. From the northern limit of the State and the adjacent 
part of Vermont, extending along the east side of the Hudson 
river and crossing to the west side below Khinebeck, a belt of 
color was introduced to show the supposed limits of the " Taconic 
system " of rocks, although no mention of the name is made or 
any indication in the color legend of the map. The map, how- 
ever, is fully described on page 361 of volume I of the "Agri- 
culture of New York." A description and discussion of the 
rocks of the Taconic system and of its individual members occu-' 
pies chapter five, pages 45-112 of^the volume, ^ince 1844 this 
map has been the only geological map of the State of New 
York accessible to the student and to the public. 

This " agricultural and geological " map of Dr. Emmons, fol- 
lowing so soon after the publication of the State map accom- 
panying the reports of the four geological districts, doubtless 
prevented any immediate effort to secure the means of pre- 
paring and publishing a more accurate geological map of the 
State. 

Since this map has been extensively distributed without any 
accQjnpanying explanation, it may be well to reproduce in this 
place the original description of Dr. Emmons from the volume 
cited above. 
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Description of the Geological Map Accompanying the Eepobt 
OF Dr. E. Emmons. 

" This map is a reprint, in the main, of the map which accom- 
panies the first reports. Important additions, however, have been 
made to it. Parts of Vermont, Massachusetts and Connecticut 
are now included. In addition to these the range of the Taconic 
system is colored and made a distinct part of the map. It occu- 
pies a belt extending from the Canada line to New Jersey and 
Tappan bay on the North river, below the Highlands. This 
system, it will be observed, is divided or split by the primary of 
the Highlands ; the older part passing on the east side intersects 
the Hudson at Peekskill, and the superior portion passes on the 
west side and leads off into New Jersey, passing through the 
county of Orange. The primary rocks of Massachusetts, Ver- 
mont and Connecticut, which lie in a position nearly parallel to 
the Taconic system, are colored with lake, and the Taconic sys- 
tem a drab. By this addition the relative positions of the New 
York, Taconic and Primary systems of New England are indi- 
cated. We may see the great primary nucleus of New England 
as it disappears beneath the oldest sedimentary rock now known, 
composing the Taconic system, and the disappearance of the 
latter beneath the New York system. The New York system 
continues the superior system until we reach Green bay and the 
sources of the Menomone river, where the Taconic system once 
more appears, supporting the lower members of the New York 
system, and reposing on, and supported by the Primary, as in 
Massachusetts, Connecticut aa4 Vermont; 

" The narrow belt of the Taconic system is a remarkable fea- 
ture in the geology of this country, it being an immensely thick 
series, which seems to have been deposited in long and remark- 
ably deep seas that resembled profound clefts in the crust of the 
earth." 

" The different members are not distinguished by colors ; the 
difficulty of locating them with that degree of precision which 
is required in a map, was considered a sufficient reason for omis- 
sion. The oldest or inferior member, the gray sandstone or 
granular quartz, lies upon the primary in the range of Williams- 
town and Dalton, Massachusetts, and Arlington, Vermont. The 
Stockbridge limestone forms a belt immediately west, and then 
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there is a belt of silvery talcose slate, or magnesian slate, beyond 
which the sparry limestone appears in a distinct range, which 
may be located with some degree of precision, when it is stated 
that the tunnel of the Great Western railroad passes through it, 
which is not far from the line bounding New York and Massachu- 
setts. The members are regarded as the inferior rocks of the 
Taconic system. Still west of them there is a wide belt of Taconic 
slates, which contains many subordinate beds of limestone and 
siliceous slate, and which frequently supports the outliers of the 
lower members of the New York system. The Taconic system, as 
a whole, may be regarded lithologically as an immense slate sys- 
tem, with subordinate beds of sandstone and limestone, both of 
which are more largely developed upon its eastern border adja- 
cent to the Primary system." 

" The New York system is colored like the former map, which 
accompanies the volumes already distributed." 

Notwithstanding the published discussions, controversial or 
otherwise, regarding the Taconic system, which were carried on 
during many years after this publication, no portion of the area 
described in the map was ever carefully studied or mapped until 
within recent years. Prof. Dana, Prof. Dwight, Mr. Ford and 
Mr. Walcott have contributed to our accurate knowledge of this 
region ; so that at the present time comparatively little remains 
to be done to complete the work. 

During the later years also careful geological work has been 
carried on in New Jersey and in Pennsylvania, and the results 
in the former are published in a qarefuUy prepared geological 
map, while in the latter State the final map is in a forward state 
towards publication. 

In the final discussions among the New York geologists pre- 
paratory to the publication of the geological map and their final 
reports, it was discovered that much remained to be done in 
determining the relations between certain formations everywhere, 
and more especially in the eastern part of the State. But as 
only six months were allowed from the time of closing the field 
work to the presentation of map and reports there was no time 
or opportunity for review or revision. 

The proposition to recognize, upon the map, the Taconic system 
proposed by Dr. Bmmons, was rejected by Mr. Mather and 
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Mr. Vanuxem, the latter, however, being willing to recognize a 
series of conglomerates and crystalline rocks of St. Lawrence, 
Lewis and Jefferson counties which were clearly below the 
Potsdam sandstone as a distinct group worthy of recogni- 
tion. The difficulty of the position and surroundings in being 
compelled to decide questions when the facts were not of 
common knowledge to the four geologists, rendered the situation 
embarrassing ; and without the time and means for the staff to 
visit and review the doubtful or disputed points there seemed no 
other course left but to sanction the map as published. At this 
. distance of time and with the accumulated knowledge coming 
from all sides, it is easy to criticise the work done upon the geo- 
logical map published sixty years ago. This map, however, has 
served as the basis for later work ; and supplemented as it was 
in 1843 by a geological map of the Middle and Western States, 
published in the Report of the Fourth District, we have had a 
fairly good basis for work among the Silurian and Devonian 
rocks of New York and of the States west to the Mississippi 
valley. This map of 1843 presented the first attempt at a 
correlation of the rocks of New York, and the east, with those 
of the west; traced through a thousand miles in extent 
by their fossil contents, at a time when not a tithe of these 
fossils had received names, and most of them were entirely 
unknown in scientific literature or nomenclature. It was an 
attempt also to carry the nomenclature of the New York system 
of rocks into the western States, which later investigations in the 
same direction, have rendered acceptable, and which have become 
established in the literature of the geological reports of all these 
States. Crude and imperfect as such a map must necessarily 
have been, complied from all sources within reach, not always 
fully authentic ; supplemented and verified by some thousands of 
miles of travel, it has nevertheless, by the testimony of impartial 
authority served a very useful purpose to the geologists of later 
years. Nearly sixty years have passed since its publication, its 
errors have been pointed out sometimes with acerbity, but almost 
universally treated with leniency, and the map with commen- 
dation, as having served a useful purpose in the infancy of our 
investigations in the Palaeozoic rocks of North America. 

When placed in charge of the work of the Paaelontology of 
the State in 1843, it was natural that I should desire to rectify 
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any mistakes and misinterpretations of the past by a determi- 
nation of the fossils of the several formations, and to substantiate 
the sequence of the formations as proposed in the New York 
reports by such evidence. 

During the earlier examinations of the western portion of the 
State with the knowledged then possessed, it was naturally 
inferred that the conglomerates lying upon the hill summits and 
high grounds of Alleghany , Cattaraugus and Chautauqua counties 
were of Carboniferous age, and it was only after studying the 
few fossils found in these strata that they were proved to be 
of the age of the subjacent Chemung rocks and it was therefore 
necessary to relegate them to a lower horizon. Therefore the 
Carboniferous rocks as indicated on the original geological map 
of the state, except in the case of a small area to the south of the 
Olean, have been proved to be of the age of the underlying 
Chemung rocks. 

One of the most notable and interesting questions in discussion 
at the close of the survey, had reference to the Oneonta sand- 
stone and its relations to the Chemung and Catskill groups. In 
the later discussions upon the subject by the New York State 
geologists, and in their final meeting to adjust the nomenclature 
no satisfactory solution of the difficulties surrounding this subject 
was reached. 

The Oneonta and Montrose sandstones of the annual reports 
of Mr. Vanuxeni were in his final report merged in the " Catskill 
group," and the most characteristic fossil which lies at the base 
of the Oneonta was designated as Gypricardites Catshillensis. 

Mr. Mather, in his final report, used the term Catskill Division 
to include the Montrose and Oneonta sandstones of the annual 
geological reports and Nos. IX, X, XI and XII of the Pennsyl- 
vania geological reports, and gives in great detail an account of 
the lithological character of the series of strata constituting the 
the successive terraces of the eastern mountain slope of the 
Catskills.* 

* Upper members of the Catskill mountain aeries of Geological Reports for 1840 ancf 1841. 
Montrose sandstone^ and Oneonta sandstone of Geological Reports of New York. Old red 
sandstone^ probably, of Europe. Nos. 9, 10, 11 and 12 of the Pennsylvania C^eological Reports. 
Old red sandstone^ No. 9 Mr. Conrad's arrangement. (Qeolo^cal Report of New York, 1889, 
p. 69.) Final Report First Qeological District, pag^e 299. 1848. 

189J. 5 
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My first examination of the Oneonta region in 1S44 disclosed 
the fact that the Oneonta sandstone, described as lying upon 
the Chemung group, really rested directly upon the shales 
of the Hamilton group, and the quarries cited by A^anuxem as 
containing Chemung fossils really contained only characteristic 
fossils of the Hamilton group. This erroneous idea of the order 
of succession had entered into the discussions of the relations of 
the Hamilton and Chemung groups, and the arenaceous beds of 
the former group in that region of country had been referred to 
the age of Ciiemung group. Farther examination on the hill 
summit, in the neighborhood of Oneonta, showed very clearly 
that rocks carrying characteristic Chemung fossils rested directly 
upon the top of the Onecmta sandstone. In exploring the 
country further southward and south-eastward, there was found 
a belt of gray and greenish-gray shale and sandstone carrying 
Chemung fossils, lying above the Oneonta sandstone, and suc- 
ceeded above by red marls and gray grits and sandstones which 
formed a part of the Catskill group in its western extension. 
Eepeated examinations of this region through several years, 
although cursory in their nature, confirmed these first observa- 
tions ; but it was not until 1870-71 that the country was mapped 
with anything like accuracy in regard to the relations of these 
formations. This map, however, was never published, and it 
remains as a record of the results of field work of 1870, although 
the work of previous years had been incorporated. Following 
this period for several years no extended or systematic field 
work was carried on, and our increasing information was 
obtained from desultory observations, and the comparison of 
fossils collected in the region named ; but the subject of inquiry 
was never lost sight of, and scarcely a year passed without adding 
something to our knowledge or suggesting some new point of 
inquiry. 

In 1880-81 still further progress was made in the investigation 
of the Oneonta region and the extension of these formations to 
the east and west. This work, chiefly done by Mr. Andrew 
Sherwood, under my immediate direction and supervision, con- 
firmed and extended the conclusions reached in 1870, and in 
previous years. The result of these investigations was recorded 
upon a post route map of the State, with the following title and 
legend. 
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" A preliminary geological map including a part of the Catskill 
region, the southern part of New York and adjacent parts of 
Pennsylvania, to show the relations of the Catskill group to the 
underlying formations of the Chemung group, Oneonta sandstone 
and portage group ; combining all the previous observations with 
the iield work of 1881, by Andrew Sherwood, under the direction 
of James Hall, State Geologist." This map, like all the preceding 
records, was never published and still remains in possession of the 
State Geologist, as a record of field work done and recorded up 
to the date of 1881. Other maps and portions of maps likewise 
containing more or less of the records made during all these 
years remain still in the possession of the State Geologist, and 
under the present conditions are of no other value than as 
evidences of progress of work and the dates upon which it was 
performed. 

The following extract from remarks made before the American 
Institute of Mining Engineers, will give some idea of the pro- 
gress of the geological map since 1883 : 

" In 1883 I had combined, upon a small map of the State, the 
information which we possessed at that time, and communicated 
the same with my annual report to the Legislature. The report 
was published in the regular course, but the special appropriation 
made for the map was vetoed by the Governor. 

" Not discouraged by this untoward and unexpected circum- 
stance, work was continued, and every effort made to render the 
map more complete, preparatory to its communication with the 
next annual report. 1 brought together all the information 
within reach, whether published or unpublished, reviewing and 
revising, as far as practicable, the work done by myself and 
assistants in southern and south-eastern New York. 

" Up to the autumn of 1884 I had been working alone, and 
unaided, without any means whatever from the State, to complete 
the field work, and to bring together the knowledge which we had 
gained from various sources, and that which I had acquired from 
my own investigations and from assistants employed on my per- 
sonal account, with the purpose to embody the whole in a geo- 
logical map of the State. At this juncture, and having no one 
to act as cartographer. Major Powell, with characteristic liber- 
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ality, sent Mr. McGee, the cartographer of the United States 
Geological Survey, to Albany, and for some weeks we worked 
together upon the preparation of the ma]^, with the data which 
had been accumulated, as above stated, and from all other 
available sources." 

As the work progressed, it was found that the base-map pre- 
viously used was quite inadequate for the purpose of laying down 
the limits of the geological forniiitions with the necessary degree 
of accuracy; and a new base was begui and finally constructed 
under the auspices of the United States Geological Survey oil' . , 
and under the supervision of Tvir. McGee. Upon this map w;. , 
laid down the geology of the State so far as accurately or 
approximately determined. The title of this map is : 

Preuminary Geologic Map 

of 

NEW YORK, 

Exhibting the Structure of the State so far as known. 

Prepared under the Supervision 

of 

JAMES HALL, 
State Geologist, 

by 
W. J. McGee. 

gcale 1:300,000. 

1885. 

To which I have added the follo\vin<^ legend : 

"Engraved and colored by direction of J. W. Powell, Director of the United 
States (Geological Survey, for the use of the State Geologist of ^ew York, for 
his report of 1884, being the map referred to in a resolution of the Regents of 
the University of the State of New York, January 7, 1885, and afterwards 
communicated to the Legislature in February, 1885, with the annual report of 
the State Geologist for the year 1884." 

This map, in its manuscript form, was brought before the 
Board of Regents in January, 1885, with the statement that the 
Director of the United States Greological Survey had offered to 



Digitized by 



Google 



Rbpobt of the State Geologist. 37 

co-operate with the State Geologist of New York in the prepara- 
tion of a geological map of the State. In response to this proposi- 
tion of Mayor Powell, the following resolution was passed on 
January 7, 1885 : 

** Resolved, That the Director of the Museum be authorized to arrange with 
the Director of the United States Geological Survey to co-operate with him in 
the work of perfecting a geological map of the State of New York, and that 
in the meantime the director be authorized to transmit a copy of the map in 
its present state to the Legislature for publication as a preliminary geological 
map." 

A copy of this map was communicated to the Legislature in 
February, 1885, with my annual report for 1884; and an appro- 
priation was made for its publication, which share(i the fate of 
the preceding one. 

Encouraged by the action of the Kegents of the University, 
Mr. McGee, with the approval of Major Powell, began the pre- 
pgCration of a map more elaborate in character, and upon a larger 
scale, than that already presented to the regents and to the Legis- 
lature. It was distinctly understood that this resolution of 
co-operation contemplated the appropriation of means for carry- 
ing on field-work in portions of the State requiring special atten- 
tion, before we could consistently make use of this map for laying 
down the limits of the geological formations. But while money 
was freely spent for almost everything else, none was ever 
allowed lor the geological map to enable co-operation with the 
Director of the United States Survey, and I was again thrown 
upon my own resources. In the meantime, however, the work on 
the base-map was progressing at Washington, though latterly 
almost abandoned because of the apparent apathy on the part of 
the State of New York as to the result. 

In 1888 the large base map then in preparation under the 
direction of the United States Geological Survey, was so far 
advanced that a photographed sheet of the western half of the 
map was colored and brought before the museum committee of 
the Eegents of the University, and shown to some members of 
the Legislature in the hope of securing some action towards the 
publication of the map, but nothing could be accomplished at 
that time. 
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This map was presented with the following title, subject to 

revision. 

Preldonabt Geologic Map 

of 

NEW YORK, 

Ezhibitmg the Structure of the State so far aa known. 

Prepared under the Supervision 

of 

JAMES HALL, 

State Geologist, 

by 

W. J. McGee. 

Scale, 1:800,000. 

1888. 

The publication of the final geological reports, together with 
the two geological maps, one accompanying the reports of the 
four Greological Districts and the other accompanying the reports 
on Agriculture by Dr. Emmons, stimulated the public, and 
especially the agricultural public to the study of the geology of 
the State, and for a time it seemed likely that investigations 
in geology and its relations to agriculture would be continued by 
the State Agricultural Society and by local societies, following 
the example of Albany and Eensselaer counties of twenty years 
previous. 

The following list of publications relating to geological surveys 
of counties and parts of the state from 1820 to the present time 
will give the student a reference to sources of information regard- 
ing the earlier geological and agricultural work which may not 
be current in our more recent publications. 

GEOLOGICAL SURVEYS AND MAPS OF PARTS OF 
THE STATE OF NEW YORK. 

1820. Amos Eaton and T. Romeyn Beck. Survey of Albany county. (No map.) 
1822. J. n. Steel. Geological structure of Saratoga county. (No map.) 
1828. Amos Baton. G^logical and agricultural survey of Rensselaer county. 

(Profiles.) 
1824. Amos Eaton. A geological and agricultural survey of the district 
adjoining the Erie canal, taken under the direction of S. Van Rens- 
selaer. Part 1, rock formations and geological profile extending from 
the Atlantic to Lake Erie. 
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1890. Amos Eaton. A geologic text-book accompanied by a geologic map of 

the State of New York. 
1842. E. Emmons. (Geology of New York; report 2d district; map of the 

county of Jefferson, geological map of Clinton county. 
1849. Asa Fitch. Survey of Washington county. (Two maps.) 

1861. J. Delafield. Survey of Seneca county. (Map.) 

1851. G. Evans. Survey of Madison county. 

1852. Ledyard Lincklaen. Survey of Madison county. (Map.) 
1858. W. C. Watson; Survey of Essex county. (Maps.) 
1860. G. GMdes. Survey of Onondaga coimty. (Maps.) 

1862. G. Denniston. Survey of Steuben county. 
1868. G. Denniston. Survey of Orange county. 

1884. B. H. Wright. Notes on the geology of Yates county. (Map.) 

1885. J. M. Clarke. A brief outline of the geological succession in Ontario 

county. (Map.) 

1886. 0. E. Hall. Geological map of Essex county. 
1888. E. B. Knapp. Onondaga county. 

I communicate herewith the report of Professor John M. 
Clarke, assistant palaeontologist, giving an account of the condi- 
tion of the collection of fossils in the State Hall, and showing the 
accessions from various sources; and the work which is going on 
in the arrangement and distribution of this material to which 
reference has already been made. The most interesting collec- 
tion is that made by Mr. D. D. Luther, at the Livonia salt shaft, 
which will give us the exact horizon and the vertical range of 
species in a section of the strata measuring nearly 1 ,500 feet. It 
is hoped that we may be able to give a very complete account of 
this collection with illustrations, of at least some of the new 
species, in the report of 1893. Some steps have already been 
taken in this direction and unless some unforeseen interference shall 
occur, the entire report upon the Livonia salt shaft in its physical 
and faunal aspect will be presented in that report. ^ 

The collection sent by Mr. Raymour of Kansas City, Missouri, 
illustrating the fauna of the formations in the towns of Cass and 
Waverly, Cass county, Indiana, is a very interesting one, the col- 
lection containing numerous representatives of the faunas of the 
Corniferous and Hamilton horizons without any indication that 
these formations are separated from each other by a change 
of lithological character or other conditions. For the sake of 
geologic science it will be an interesting inquiry to determine 
whether there may not be a line of separation between the two 
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faunas as occurs at the falls of the Ohio, and elsewhere in 
southern Indiana. 

In the report of last year Mr. Clarke communicated a list of 
the original and illustrated typical specimens of the Palaeozoic 
Crustacea of the collections at the State Hall, making a total of 
4V6 specimens, with citations of all publications where such illus- 
trations have appeared, making a very interesting synopsis which 
can not fail to be useful to the student. 

In the present report Mr. Clarke has continued his list of 
original and illustrated specimens of the Annelida and Cephalo- 
poda, including 203 original specimens and 402 illustrated typical 
specimens. 

It is a great misfortune that for so many years past we have 
had no draughtsman connected with the museum staff and have 
been unable to obtain drawings for illustrating our reports 
except in the special departments where the appropriation covers 
such expenditure, while outside of that no illustrations can be 
furnished. It is quite impossible for any scientific organization 
to progress without the means for the illustration of the scientific 
work of its staflf. 

It is to be hoped that our condition may at some time enable 
us to prepare and publish an illustrated catalogue of all these 
iossils, together with those which are to be communicated in the 
future. 

In the south room (No. 39) of the building which is occupied by 
Prof. John M. Clarke, the assistant palaeontologist, there are 188 
drawers occupied by types and typical specimens which have 
been used in the preparation of the preceding volumes of the 
Palaeontology. There are 480 drawers occupied by collections 
now infuse in the preparation of work on the Palaeontology. A 
partial catalogue of these collections was communicated with 
my report of last year; including the Crustacea. The work on 
the catalogue has been continued and a second portion is com- 
municated with this report. It is intended, as just mentioned, 
that the work of preparing this catalogue shall be continued 
during the ensuing year and the result communicated with the 
next annual report. 

It is a great misfortune that, at the outset of this work, 
it could not have been carried on in some public building where 
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the gradually accumulating collections of specimens for the 
Palaeontology of the State could be stored or arranged, and 
where working rooms could have been had for the accommoda- 
tion of the State Geologist, his draughtsman and assistant. 

These conditions, which were not brought about by any action 
of the State authorities, compelled the State Geologist to erect 
buildings on his own grounds at his own personal expense, and to 
arrange in those buildings the material collected for use in the 
preparation of the work. From the commencement of the work 
in 1843 to 1856 all the collections of fossils were made at the 
personal expense of the State Geologist. From and after 1856 
provision was made by the Legislature for the collection of 
specimens in the field, and from this source an enormous amount 
of material was obtained — material which has greatly expanded 
the work, and added largely to its value as a contribution to 
geological science. All the collections thus acquired remained 
arranged in drawers or otherwise from the commencement of 
their accumulation till 1886. As the work progressed the types 
and typical specimens coming from these collections were sepa- 
rated from the mass and kept by themselves, thus remaining in 
my possession and under my control for thirty years. In 1886 
these specimens were removed by order of the Chancellor of the 
Board of Regents to the State Hall and placed in drawers in a 
separate room, to which I had no access for two years, and to the 
drawers containing the specimens I have never had access up to 
the time of the present writing. 

It is a great satisfaction to me that Mr. Clarke has undertaken 
the task of cataloguing these specimens, with citations of place of 
publication, locality of the specimens, name of collector and date 
of collection, which will make the work a valuable book of 
reference for students in the science. The completion of this 
work may serve in some measure to set at rest the question as to 
what has become of the types and typical specimens belonging to 
the State. 

JAMES HALL, 

State Oeologist, 
1893. 6 
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Report of the Assistant Palaeontologist. 



Albany, December 1, 1892. 
James Hall, LL. D., State Geologist: 

Sir. —During the past year my time has been largely devoted 
to the investigations and other work connected with the prepara- 
tion of the Palaeontology of New York, volume VIII, parts 1 and 
2, and with the printing of the first of these parts. Your own 
report contains a detailed statement of what has been accom- 
plished in this direction. It is proper that I should add to the 
account there given that this work, which involves much labori- 
ous and painstaking preparation of specimens to be studied, has 
contributed directly and largely to the quality of our Museum 
collections, by bringing into a condition suitable for exhibition or 
for the studied reserve of the collection, a great number of this 
abundantly represented group of fossil animals, the Brachiopoda. 
No attempt has been made during the year to inaugurate any 
changes in, or make any considerable addition to the exhibition 
collection in the Geological Hall. All additions to this depart- 
ment are received at the State Hall, where they are studied and, 
if space permits, placed in drawers; otherwise they are repacked 
in boxes and stored. 

The collection of Lower Silurian fossils purchased in 18!^0 of 
the late William P. Rust, of Trenton Falls, has been removed 
from the drawers which it occupied on the Palaeozoic floor of the 
Geological Hall, and been incorporated with the serial collection 
of New York fossils in the State Hall, where it has become 
accessible for study. 

Since the completion of the original drawings for the eighth 
volume of the Palaeontology of New York, Mr. Ebenezer 
Emmons, who had been engaged in that work, has been occupied 
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in the arrangement and condensation of the serial collection, at 
the same time making up a number of smaller serial collections 
for distribution among the educational institutions of the State. 
This work, if carried to completion, will supply us with 
a limited number of school collections which can be furnished 
upon demand, and not by the usual laborious process of having 
to search through the entire collection for the requisite material. 
Besides this it will also serve the more important purpose of 
protecting our reserve collection, which has already in some 
places been encroached upon. This is a vital consideration in 
view of the fact that of late years field collections, upon which 
the department must largely depend for its supply of material 
for the schools, have been almost entirely suspended, while the 
demand for these school collections has not decreased. 

The most considerable and important addition to the palaBonto- 
logical collections during the year has been the material sent in 
by Mr. D. D. Luther from the salt-shaft near Livonia Station, 
Livingston county, N. Y., in pursuance of investigations for 
which a special appropriation was made by the Legislature 
of 1892. Of this material we have now received in all 
about 130 boxes, most of them since the beginning of 
the fiscal year. This material, mainly composed of fossils 
from the Hamilton, Marcellus, Corniferous, Oriskany and 
Waterlime formations, has been unpacked, washed, ticketed, 
critically reviewed, and finally repacked in boxes as our drawer 
space is now all occupied. A selection however was made of speci- 
mens of especial interest, and these occupying about twenty-five 
drawers, are now in the south-east room on the top floor of the 
State Hall. This remarkable collection, made from a single and 
consecutive section of rocks upward of 1,400 feet in thickness, con- 
tains a large amount of high grade material and enriches the 
Museum with many undescribed and rare species of fossils. The 
supreme interest in this collection rests upon the evidence it affords 
in regard to the succession of fossil faunas. Consequently I have 
spent much time in the careful identification of the species from the 
various horizons. Each specimen bears the record, in feet, of its level 
or depth from the mouth of shaft, and we are therefore able to sum- 
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marize the succession of the faunas in this section in such a manner 
as has probably never before been possible in an equal thickness 
of the Palaeozoic rocks. These data have been brought together 
on the basis of the geological section prepared by Mr. Luther, 
which will be communicated with the final report on these 
investigations. The value of such a communication would 
be enhanced by the description and illustration of such 
new or little known species as have been obtained from the 
shaft. Unfortunately, however, there is at present no portion 
of the Museum appropriation available for drawing and we are 
therefore seriously handicapped in any effort to illustrate our 
collections. It might be suggested that the investment of even a 
moderate sum for drawing, jpays^ not alone because of the 
increase in scientific value of the specimens so illustrated, but 
their intrinsic value is thereby greatly exhanced and the Museum 
is thus substantially and materially the gainer. 

Among the interesting additions to the general collections is a 
series of fossils from the Corniferous limestone in the towns of 
Cass and Waverly, Indiana. These have been generously pre- 
sented to the Museum by Mr. E. II. Raymour, of Kansas City, Mo., 
in return for identification of species. The assemblage of species 
is essentially the same in both these localities and comprises an 
intermixture of forms, which in the New York sections where the 
faunas are more sharply differentiated, characterize partly the 
Corniferous limestone, partly the Hamilton shales. The fauna is 
suggestive of that occurring in the Hydraulic and Encrinal lime- 
stones, lying above the Upper Helderberg group at the Falls of 
the Ohio, but the typical Corniferous limestone species are more 
abundant. It appears to represent both of the faunas men- 
tioned. The detailed stratigraphy of this region is not reported, 
but all the material examined from the two localities is identical 
in lithological structure and fossil contents. 
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The following is a 

List of Species identified : 



NAME. 


Cass. 


Waveriy. 


CJomifer- 
ous lime- 
stone, N.Y. 


Hamilton, 

N.Y. 


Rhynchonella Tethys 


* 


« 


* 

* 
* 
* 

* 

* 
* 
• 
* 
* 

* 
* 




JR. Horsfordi .... 


* 


PeniatnereUa arata 




P. dubia 




P. Icevitucula 




Terehratula Harmonia 




cf. Lincklaeni 


* 


Camarospira f eucharis (abundant) 




Athyris spiriferoides 


* 


Atrypa reticularis 


* 


Spirtfer fimJrriaius 


♦ 


Sp. audaculus 


4t 


Sp. rruuironotus or osper 


♦ 


Sp. divaricattu 


* 


Sp. segtnentus 




S». sp. nov. * .... 




Irematoapira hirauta 


* 


Stropheodonta incequiatriata 


* 


S. hemisphoertca 




Cyrtina curviltneata 




I^oductella navicella 


* 


Aviculopecten termincUia 




Coruycardium trigoncUe 




Cypricardinia indenta 


* 


Par<icyclaa elliptica 




Platii ceraa erectum 




Orthonychia concavum 




EttomphtUits Decewt 




Bellerophon Pelopa 




laonema sp. n 




Cyrtonella sp. n. t 

Proetua craaaimarginatua 




P. nuxcrocepnalus 


* 


Phacopa criatata var. pipa 





^^VH 



* This is a small shell with low, sparse plications which are prominent at the umbones. The 
surface is covered with fine, linear, radial striee, a t3rpe of exterior 
which is rare in the Devonian. 

t A species with a sharply carinate nodose dorsum, each node being 
produced into a stout spine. This is altogether a novel style of orna- 
ment among the Bellerophonti<1s. It is interesting to observe that near 
the aperture where some of the species are broken off, it is very evi- 
dent that the latter were extensions of the outer shell-layer only, and did 
not open on the inner siurface of the shell. 




Cyrtonella hor- 
rida^ sp. nov. 



Some fossil Crustacea of considerable interest, and new to our 
collections, have been received. Prof. J. F. Whiteaves of the 
Geological Survey of Canada, has sent specimens of his recently- 
described Phyllopod (?) Anomalocaris Canadensis^ from the 
Cambrian fauna of Mt. Stephen, British Columbia. From the 
Peabody Museum, Yale University, through Prof. C. E. Beecher, 
we have obtained an interesting series of the Cambrian trilobite, 
Ptychoparia Kingi, numbering about sixty specimens. By pur- 
chase the museum secured from Mr. L. G. Rexf ord, a remarkably- 
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fine specimen of Asaphus maximua^ Locke, from the Hudson 
Kiver sandstones in the quarries at Rex- 
ford Flats, Saratoga county. The fact 
that fossils have been almost unknown in 
these rocks renders this large and entire 
trilobite altogether unique. Principal J. M. jC^^^ 
Dolph, of Port Jervis, has contributed a series 
of fossils from the " trilobite ledge " at that 
place, among them an interesting undescribed ^he cephaioniofiDaZnmn- 
species of trilobite with the general aspect of ites DoipM, ep. noY. 
Dalmanites dentatus^ Barrett, but having the row of marginal 
spines restricted to the anterior curve of the head, and the spines 
themselves much produced on the frontal margin. 

Types cmd Typical Specimens, — There has been a prevalent 
and unwarranted misapprehension, which has sometimes led to 
misstatements, in regard to the number of types of fossils or 
original specimens from which generic and specific descriptions 
have been drawn, belonging to the palaeontological collections of 
the Museum. Such specimens form an important element in the 
scientific valuation of any collection, and, therefore, to have 
definite information with reference to their number and char- 
acter, as well as to afford convenient lists for the use of workers 
both in and out of this Museum, I submitted to you in my last 
report a detailed inventory of all types and illust/rated specvmens 
of the Palaeozoic Crustacea in our possession, with a citation of 
every work in which such illustrations have appeared. This list 
summarized as follows : 

Original specimens 248 

Total illustrated specimens ,. 496 

Herewith I communicate similar lists covering the Annelida 
and Cephalopoda^ of which the totals are : 

Original specimens 205 

Total illustrated specimens 408 

It is my desire and intention to continue these lists in future 
reports, until we have a completed statement of the number of 
our typical specimens of fossils of all zoological groups. 
Respectfully submitted, 

J. M. CLARKE, 

Assistam^t Palwontologist 
1893. 7 
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Additions to the Geological and Palaeontological 
Collections During tlie Year 1891-92. 



Bf Donation. 

Number of 
specimens. 

The Albany Institute, Albany, N. Y. : 
Collection of Fossils as listed in the Eeport of the State 

Geologist for 1890-1, about 500 

John Young, Esq., Glasgow, Scotland : 

Athyris trinudea^ Carboniferous limestone, Glasgow 7 

E. H. Raymour, Esq., Kansas City, Mo. : 

Platystoma^ Corniferous limestone, Hagarsville, Ont 1 

Amphigenia elongata^ Corniferous limestone, Hagarsville, 

Ont 1 

Euomphalus Deceive^ Corniferous limestone, Cass Co., Ind. 2 

Spirifer divaricatus^ Corniferous limestone, Cass Co., Ind. 3 

8. jvmhriaius^ Corniferous limestone, Cass Co., Ind . . 2 

Trematospira hirsuta^ Corniferous limestone, Cass Co., Ind. 3 

Camarospira eucharis^ Corniferous limestone, Cass Co., Ind. 5 
Terehratula Harmonia^ Corniferous limestone, Cass Co., 

Ind 2 

Spirifer Jirnbriatus^ Corniferous limestone, Waverly, Ind. . 8 

Athyris spiriferoides^ Corniferous limestone, Waverly, Ind. 2 

Atrypa reticularis^ Corniferous limestone, Waverly, Ind . . 4 

Productella navicella^ Corniferous limestone, Waverly, Ind. 7 
Rhynchonella Horsforil% Corniferous limestone, Waverly, 

' Ind 7 

Pentamerella IcBviusGula, Corniferous limestone, Waverly, 

Ind 4 

P. dubia, Corniferous limestone, Waverly, Ind., 11 
Camarospira encharis^ Corniferous limestone, Waverly, 

Ind 23 
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Number of 
specimens. 

Terehratula Ha/nnonia^ Corniferous limestone, Waverly, 

Ind 1 

T. sp. n., Corniferous limestone, Waverly, Ind . . 1 
T, of. lAncJclceni^ Corniferous limestone, Waverly, 

Ind 5 

T, ? ? Corniferous limestone, Waverly, Ind 5 

Bellerophon Pelops^ Corniferous limestone, Waverly, Ind . 4 
Miscellaneous brachiopods, Corniferous limestone, Waverly, 

Ind ;... 308 

lamellibranchs, Corniferous limestone, 

Waverly, Ind 9 

gastropods, Corniferous limestone, Waverly, 

Ind 57 

trilobites, Corniferous limestone, Waverly, 

Ind 21 

crinoids, Corniferous limestone, Waverly, 

Ind 5 

Limestone containing fossils, Corniferous limestone, Cass 

Co., Ind! 50 

Stropheodonata incequist^iata, Corniferous limestone, Peru, 

Ind 2 

Camarophoria sp. n.. Corniferous limestone, Peru, Ind. ... 8 

Terehratula Harmonia^ Corniferous limestone, Peru, Ind . 1 

Gryptonella rectirostra^ Hamilton group, Leicester, N. Y., 2 

Spiri/er Keokuk ?^ Chester group, Valley City, 111 2 

S. perplexufy Coal measures, Kansas City, Mo 3 

Athyris auhtilita^ Coal measures, Kansas City, Mo 2 

Athyria^ Coal measures, Weston, Mo 32 

JProductus costatus^ Coal measures, Webb City, Mo 1 

Orthia resupinata^ Coal measures, Webb City, Mo 1 

Meekella striatocostata^ Coal measures, Weston, Mo 1 

Fish remains. Lower Silurian, Canon City, Cal 18 

Prof. Samuel Calvin, Iowa City, la. : 
Fossils illustrating section at Littleton, la., (See Kept. 

N. Y. State Geologist for 1890-91) 33 

Dr. D. F. Lincoln, Geneva, N. Y. : 

Hyoliihea sp. nov., Corniferous limestone, near Geneva, 

N. Y 1 
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Number of 
specimens. 



Orthoceras sp. no v. ? Cornif erous limestone, near Geneva, 
N. Y 1 

Spvrifer sp. ? Cornif erous limestone, near Geneva, N. Y . . . 1 

CJionosl/rophia reversa^ Cornif erous limestone, near Geneva, 

N. Y 1 

Lepidodend/ron sp. nov.jCorniferous limestone, near Geneva, 
KY 1 

OyathoGTvaus sp. ? Hamilton group, near Bellona, N. Y. . . 1 

Prof. Henry M. Seely, Middlebury, Vt. : 

Fossils from the calcif erous beds. Fort Cassin, Vt 15 

Fossils from the calcif erous beds, Providence Island, Vt. . 4 

Fossils from the calciferous beds, Shoreham, Vt 1 

Fossils from the calciferous beds, Beekmantown, N. Y . . . 2 

Fossils from the Chazy beds, Ferrisburgh, Vt 5 

Fossils from the Chazy beds. Sawyer's Bay, Vt 1 

George Sisson, Esq., East Berne, N. Y. : 
Devonian fossils, Albany county ' 3 

Prof. J. F. Whiteaves, (Geological Survey of Canada), 
Ottawa : 
^nomalocaris Ccmadeiisis^ Cambrian, Mt. Stephen, B. C . . 2 

Peabody Museum, Yale University (through Prof. 
C. E. Beecher): 

PtychojpaHa Kingiy Cambrian, S. E. JSTevada . .% 60 

Asaphiscus Wheeleri^ Cambrian, S. E. Nevada 5 

The State Geologist. Trilobites from the Cambrian 
shales at Ratcliflf's Mill, Hanford brook, New Brunswick : 

Ila/rttia^ ConoGephalites, PoAradoxides^ Agnostus^ etc. A 
list will be given hereafter 60 

The Assistant Palaeontologist. Etchings from the 
Hamilton group, Canandaigua Lake, N. Y. : 

Bryozoa 149 

Brachiopods 745 

Pteropods 80 

Annelids 69 

Trilobites 28 
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By Exchange. 

Number of 
speoimens. 

C. A. Davis, Esq., Alma, Mich. : 
Lot of fossils, Hamilton group, Thunder Bay, Mich 32 

The E. M. Museum of Geology and Ethnology, Prince- 
ton, N. J. : 

Slab of Melonites multipora 1 

Seqvma affinis^ Eocene ? Florisant, Cal 2 

Plcmera longifolia^ Eocene ? Florisant, Cal 1 

Myricophylluni callicoma^ Eocene ? Florisant. Cal 1 

Glyptosi/rohv^ Europceus^ Eocene ? Florisant, Cal 1 

Hhus Uaydeni, Eocene ? Florisant, Cal 1 

Populus HeeH^ Eocene ? Florisant, Cal 1 

Prin. J. M. Dolph, Port Jervis, N. Y. : 

Specimens from the trilohite ledge^ mostly Trilobites and 

Brachiopods, Lower Helderberg(?), Port Jervis, N. Y . . . 913 

By Purchase. 

L. G. Kexf ord, Rexford Flats, N. Y. : 

Isotdus maodnms f A large and entire individual from the 

Hudson River sandstone (blue stone), Rexford Flats ... 1 

By Collection. 

Livonia Salt Shaft (D. D. Luther) : 

Rocks and fossils from the Hamilton, Upper Helderberg, 
Lower Helderberg, Oriskany and Onondaga formations. 
Forty-eight boxes. 

Martin Sheehy and W. F. Cooper : 

Graptolites and Brachiopods from the Hudson River slates 
at Mt. Merino, 1^ m. S. E. of Hudson, IST. Y 600 

Total specimens (in drawers) 3,119 

Total boxes : 48 
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DEPARTMENT OF GEOLOGY AND PAL/EONTOLOGY. 



List of the Original and Illustrated Specimens 
in the Palaeontological Collections. 



Part II.— Annelida and Cephalopoda. 



PBBPABBD by JOHN M. CLARKE, ASSISTANT Paljiontolooist. 
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List of the Original and Illustrated Specimens in 
the Palaeontological Collections. 



PART II. 
ANNKLIDA 

EUNICITES, Ehlers. 1868. 

JEJunicites f 

J. M. Clarke, in 6th Annual Report of the New York State Geolo- 
gist, 1887, p. 30, pi. A 1, fig. 28. 

Hamilton group. Canandaigua, N. Y. 

J, M, Clarke purchase. 

(ENONITES, Hinde. 1879. 

(Eftonites, 

Ditto in 6th Annual Report of the New York State Geologist, 
1887, p. 30, pi. A 1, fig. 29. 

Hamilton group. Canandaigua, N. Y. 

J. M. Clarke purchase. 

ABABELLITES, Hinde . 1879 . 

Arabellites sp. 

Ditto in 6th Annual Report of the New York State Geologist, 
1887, p. 30, pi. A 1, fig. 23. 

Hamilton group. Canandaigua, N. Y. 

J, M, Clarke purchase. 

Ditto in 6th Annual Report of the New York State Geologist, 

p. 30, pi. A 1, fig 24. 

Hamilton group. Canandaigua, N. Y. 

J. M. Clarke purchase. 

Ditto in 6th Annual report of the New York State Geologist, 1887, 

p. 30, pi. A 1, ^^. 25. 

Marcellus shale. Canandaigua, N. Y. 

J. M. Clarke purchase. 

Ditto in 6th Annual Report of the New York State Geologist, 
p. 30, pi. A 1, fig. 26. 

Hamilton group. Canandaigua, N. Y. 

J. M. Clarke purchase, 
1893. 8 
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Ditto in 6th Annual Report of the New York State Geologist, 
p. 30, pi. A 1, fig. 27. 

Hamilton group. Canandaigua, N, Y, 

J, M. Clarke purchase. 

PBIONIODUS, Pander . 1866. 
Prioniodus spicatvs^ l^indie. 1879. 
Quarterly Journal Geological Society, vol. 85, p. 861. 
Ditto in 6th Annual Report of the New York State Geologist, 1887, 
p. 30, pi. A 1, fig. 22. 

Naples shales. Naples, N. Y. 

J. M, Clarke purchase. 

POLYGYNATHUS, Hinde. 1879. 
Polygnathus serraf us, Hinde. 1879. 
Quarterly Journal Geological Society, vol. 35, p. 365. 
Ditto in 6th Annual Report of the New York State Geologist, 1887, 
p. 30, pi. A 1, fig. 21. 
Naples shales. Naples, N. Y. 

J, M. Clarke purchase. 

Poly(j7iathus cristatus, Hinde. 1879. 
Quarterly Journal Cxeological Society, vol. 35, p. 366. 
Ditto in 6th Annual Report of the New York State Geologist, p. 30, 
pi. A 1, fig. 20. 

Naples Shales. Naples, N. Y. 

J. M. Clarke purchase. 

Polygnathus solidus, Hinde, 1879. 
Quarterly Journal Geological Society, vol. 35. p. 865. 
Ditto in 6th Annual Report of the New York State Geologist, p. 30, 
pi. A 1, fig. 11. 

Naples shales. Naples, N. Y. 

J. M. Clarke purchase. 

Polygnathus tuberadatus, Hinde. 1879. 
Quarterly Journal of the Geological Society, vol. 36, p. 866. 
Ditto in 6th Annual Report of the New York State Greologist, p. 30, 
pi. A 1, fig. 17. 

Naples beds. Naples, N. Y. 

J. M. Clarke purchase. 
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Ditto in 6th Annual Report of the New York State Greologist, p. 30, 
pi. A 1, fig. 18. 

Naples beds. Naples, N. Y. 

«7] M, Clarke purchase. 

Polygnathus duhiiis^ Hinde. 1879. 
Quarterly Journal of the Geological Society, vol. 85, p. 362. 
Ditto in 6th Annual Report of the New York State Geologist, p. 30, 
pi. A 1, tig. 1. 

Naples beds. Naples, N. Y. 

J, M, Clarke pyrcha^e. 

Ditto in 6th Annual Report of the New York State Geologist, p. 30, 
pi. Al, fig. 2. 

Naples beds. Naples, N. Y. 

J» M. Clarke purchase. 

Ditto in 6th Annual Report of the New York State Geologist, p. 30, 
pi. A 1, fig. 3. 

Naples beds. Naples, N. Y. 

J. M. Clarke purchase. 

Ditto in 6th Annual Report of the New York State Geologist, p. 30, 
pi. A 1, fig. 4. 

Naples beds. Naples, N. Y. 

J. M. Clarke purchase. 

Ditto in 6th Annual Report of the New York State Geologist, p. 30, 
pi. A 1, fig. 5. 

Naples beds. Naples, N. Y. 

J. M. Clarke purchase. 

Ditto in 6th Annual Report of the New York State Geologist, p. 30,, 
pi. A 1, fig. 6. 

Naples beds. Naples, N. Y. 

J. M. Clarke purchase. 

Ditto in 6th Annual Report of the New York State Geologist, p. 30, 
pi. A 1, fig. 7. 

Naples beds. Naples, N. Y. 

J. M, Clarke purchase. 
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Ditto in 6th Annual Report of the New York State Geologist, p. 30, 
pi. A 1, fig. 8. 

Naples beds. Naples, N. Y. 

«7i M, Clarke purchase. 

Ditto in 6th Annual Rej)ort of the New York State Greologist, p. 30, 
pi. A 1, fig. 10. 

Naples beds. Naples, N. Y. 

J, Jf. Clarke purchase. 

Ditto in 6th Annual Report of the New York State Geologist, p. 30, 
pi. A 1, fig. 12. 

Naples beds. Naples, N. Y. 

J. M, Clarke purchase. 

Ditto in 6th Annual Report of the New York State Geologist, p. 30, 

pi. A 1, fig. 13. 

Naples beds. Naples, N. Y. 

J, M, Clarke purchase. 

Ditto in 6th Annual Report of the New York State Geologist, p. 30 

pi. A 1, fig. 14. 

Naples beds. Naples, N. Y. 

J. M. Clarke purchase. 

Ditto in 6th Annual Report of the New York State Geologist, p. 30, 

pi. A 1, fig. 15. 

Naples beds. Naples, N. Y. 

J, M, Clarke purchase. 

Ditto in 6th Annual Report of the New York State Geologist, p. 30, 
pi. A 1, fig. 16. 

Naples beds. .Naples, N. Y. 

J, M, Clarke purchase. 

Ditto in 6th Annual Report of the New York State Geologist, p. 30, 
pi. A 1, fig. 19. 

Naples beds. Naples, N. Y. 

J, M, Clarke purchase. 

Polygnathus pennatuSj Hinde. 1879. 
Quarterly Journal Geological Society, vol. 35, p. 366. 
Ditto in 6th Annual Report of the New York State Geologist, p. 30, 
pi. A 1. fig. 9. 

Naples beds. Naples, N. Y. 

J. M, Clarke purchase. 
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C0BNT7LITES, Schlotheim. 1820. 
Comulites propriuSy Hall. 1876. 
Tweiity-eighth Annual Report N. Y. State Museum, p. 182. 
Palaeontology of New York, vol. v, pt. 2. Suppl.=vol. vii, pi. 116, 
fig. 19. 

Niagara group. Waldron, Indiana. 

Collected hy C, Van Deloo, 1878. 

Palaeontology of New York, vol. 5, pt. 2. Suppl. = vol. vii, pi. 116, 
fig. 7. 

Niagara group. Waldron, Indiana. 

Collected by C D. Walcott and C. Van Deloo, 1878. 

Palaeontology of New York, vol. v, pt. 2. Suppl. =:vol. vii, pi. 110 
^g. 8. 

Niagara group. Waldron, Indiana. 

Collected by C D, Walcott and C, Van Deloo, 1878. 

Comulites tribulis, Hall. 1888. 

Palaeontology of New York, vol. v, pt. 2. Suppl. = vol. vii, p. 20, 
pi. 116, fig. 30. 

Hamilton group. Hopewell, N. V. 

J] M. Clarke purchase. 



Digitized by 



Google 



CKPHALOPODA. 



OBTHOCEBAS, Breyn. 1732. 
Orthoceras laqueatum, Hall. 1847. 
Pal aeoutology of New York, vol. i, p. 13, pi. 3, fig. 12, 
Calciferous saodrock. (Locality ?) New York. 

Geological Survey collection, 

Orthoceras primigenium^ Vanuxem. 1842. 
Geology of New York, Report Third District, p. 36. 
Palfcontology of New York, vol. i, p. 13, pi. 3, figs. 11,11a. 
Calciferous sand rock. Near Fort Plain, N. Y. 

Geological Survey collection. 

Orthoceras tenuiseptum, Hall. 1847. 
Palieontology of New York, vol. 1, p. 35, pi. 7, fig. 6, 
Chazy limestone. Chazy, N. Y. 

Geological Survey collection, 

Orthoceras f us i/orme, Hall. 1847. 
Palaeontology of New York, vol. i, p. 60, pi. 20, fig. 1, 
Black River limestone. Watertown, N. Y. 

Orthoceras coral? ferum, Hall. 1847. 
Palaeontology of New York, vol. i, p. 312, pi. 86, fig. 3. 
Utica slate. Turin, N. Y. 

Geological Survey collection. 

Palaeontology of New York, vol. i, pi. 86, fig. Ic. 
Hudson River group. Lewis county. 

Geological Survey collection, 

Orthoceras simulatory Hall. 1882. 
Eleventh Anoual Report State Geologist of Indiana, p. 322, pi. 33, 
tigs. 1, 2. 

Niagara group. Waldrou, Indiana. 

Collected by C. D, Walcott and C. Van Deloo, 1878. 
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Orthoceras Amycus, Hall. 1882. 

Eleventh Annual Report State Geologist of Indiana, p. 324, pi. 33, 
figs. 3, 4. 

Niagara group. Waldron, Indiana. 

Collected by CD. Walcott and C Van DdoOy 1878. 

Orthoceras pauciseptum. Hall. 1869. 
Palaeontology of New York, vol. vii, p. 346, pi. 72, figs. 5a, b. 
Lower Helderberg grouj) (Shaly limestone). Schoharie, N. Y. 

J] Gehhard purchase, 

Orthoceras arenosuni^ Hall. 1859. 

Palaeontology of New York, vol. iii, p. 480, not figured. 
Oriskany sandstone. Schoharie, N. Y. 

J, Gehhard purchase, 

Orthoceras rtiasculuni^ Hall. 1879. 

Palaeontology of New York, vol. v, pt. 2, p. 238, pi. 78b, fig. 1. 
Schoharie grit. Clarksville, N. Y. 

Orthoceras cingulum. Hall. 1879. 
Palaeontology of New York, vol. v, pt. 2, p. 240, pi. 76, fig. 2. 
Schoharie grit. Scholiarie, N. Y. 

J. Gehhard purchase. 

Palaeontology of New Yoik, vol. v, pt. 2, pi. 76, ^g, 3. 
Schoharie grit. Schoharie, N. Y. 

J, Gehhard pulrchase, 

Orthoceras Pelops, Hall. 1861. 
Descr. New Species Fossils, p. 45. 
Palaeontology of New York, vol. v, pt. 2, 1879, pi. 35a, fig. 6. 
Schoharie gnt. Schoharie, N. Y. 

J. Gehhard purchase. 

Palaeontology of New York, vol. v, pt. 2, 1879, pi. 35, figs. 2, 2a, 3. 
Schoharie grit. The Helderberg, N. Y. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 35, ^g, 2. 
Palaeontology of New York, vol. v, pt. 2, 1879, pi. 35, fig. 1, 
Schoharie grit. Schoharie, N. Y. 

J. Gehhard purchase. 
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PalaBontology of New York, vol. v, pt. 2, 1879, pi. 35a, fig. 6. 
Schoharie grit. Knox, N. Y. 

Collected by C, Van Deloo, 1862. 

Palaeontology of New York, vol. v, pt. 2, 1879, pi. 36a, figs. 1, 2, 3. 
Schoharie grit. Near Clarksville, N. Y. 

Collected hy E, P. Whitfield and C VanDeloo, 1861. 

Palaeontology of New York, vol. v, pt. 2, 1879, pi. 35a, fig. 4. 
Schoharie grit. The Helderberg, N. Y. 

Palaeontology of New York, vol. v, pt. 2, 1879, pi. 78b, fig. 2. 
Schoharie grit. Knox, N. Y. 

Collected hy C. Van Bdoo^ 1862. 

Orthoceras tantalus^ Hall. 1879. 
Palaeontology of New York, vol. v, pt. 2, p. 241 pi. 35a, ^^, 7. 
Schoharie grit. Clarksville, N. Y. 

Palaeontology of New York, vol. v^/pt. 2, pi. 35a, ^^, 10. 
Schoharie grit . Clarksville, N. Y. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 35, fig. 1 
(part). 
Palaeontology of New York, vol. v, pt. 2, pi. 35, fig. 10. 
Schoharie grit. Schoharie, N. Y, 

J, Gebha/rd purchase , 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 35, fig. 1 
(part). 
Palaeontology of New York, vol. v, pt. 2, pi. 35, figs. 8, 9. 
Schoharie grit. Schoharie, N. Y. 

*L Gebhard purchase, 

Orthoceras fiuctum^HaAL 1879. 

Palaeontology of New York, vol. v, pt. 2, p. 239, pi. 76, figs. 5, 6. 
Schoharie grit. Near Clarksville, N. Y. 

Palaeontology of New York, vol. v, pt. ., pi. 76, figs. 4, 7. 
Schoharie grit. Near Clarksville, N. Y. 
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Orthoceraa luxfum^ Hall. 1876. 
HI. Devon. Fossils, pi. 86, fig. 6. 
PalflBontology of New York, vol. v, pt. 2, pi. 35, fig. 7. 
Schoharie grit. Schoharie, N. Y. 

J. Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 77, fig. 8; pi. 78b, fig. 3. 
Schoharie grit. Schoharie, N. Y. 

J» Oebhard pwrchaae. 

Illustrations of Devonian Fossils; Cephalopoda, pi. 35, fig. 3. (0. 
I^elops), 

Schoharie grit. Schoharie, N. Y. 

X Oebliard purchase , 

Palaeontology of New York, vol. v, pt. 2, pi. 81, fig. 13. 
Schoharie Grit. Schoharie, N. Y. 

J, Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 112, fig. 12. 
Schoharie grit. Schoharie, N. Y. 

J. Gehhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 112, fig. 13. 

Schoharie grit. Schoharie, N. Y. 

J, Gehhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 112, fig. 14. 

Schohorie grit. Schoharie, N. Y. 

J, Gehhard purchase. 

Illustrations of Devonian Fossils; Cephalopoda, pi. 36, fig. 1. {O. 

JPelops), 

Palaeontology of New York, vol. v. pt. 2, pi. 85, fig. 6. 

Schoharie grit. Schoharie, N. Y. 

J, Gehhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. :j6, fig. 6. 

Schoharie grit. Schoharie, N. Y. 

J, Gehhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 76, fig. 1. 
Schoharie grit. Near Clarksville, N. Y. 

Collected hy JR. P, Whitfield and C. Van Deloo, 1861. 
1893. 9 
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Palaeontology of New York, vol. v, pt. 2, pi. 78, fig. Y. 
Schoharie grit. Near Clarksville, N. Y. 

Collected by K P. Whitfield and C. Van Deloo, 1861. 

Palseontblogy of New York, vol. v, pt. 2, pi. 77, fig. 5. 
Schoharie grit. Schoharie, N. Y. 

J. Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 77, fig. 6. 
Schoharie grit. Schoharie, N. Y. 

J, Qebhard purchase. 

Palaeontology of New York, v^l. v, pt. 2, pi. 77, fig. 7. 
Schoharie grit, Schoharie, N. Y. 

J. Qebhard purchase . 

Palaeontology of New York, vol. v, pt. 2, pi. 77, fig. 4. 
Schoharie grit. Schoharie, N. Y. 

J, Qebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi, 77, fig. 1. 
Schoharie grit. Schoharie, N. Y. 

J. Qebhard puflrchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 77, fig. 2. 
Schoharie grit. Schoharie, N. Y. 

J. Qebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 77, fig. 4. 
Schoharie grit. Schoharie, N. Y. 

J. Qebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 78, figs. 5, 6. 
Schoharie grit. Schoharie, N. Y. 

J. Qebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 36, fig. 4 . 
Schoharie grit. Schoharie, N. Y. 

J. Qebha/rd purchase. 

Orthoceras coUatum, Hall. 1879. 
Palaeontology of New York, vol. v, pt. 2, p. 262, pi. 80, fig. 1 . 
Schoharie grit. Schoharie N. Y, 

J. Qebhard purchase . 
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Orthoceras ZeuSy Hall. 1879. 

Palseontology of New York, vol. v, pt. 2, p. 236, pi. 76, figg. 1, 3. 
Schoharie grit. The Helderberg, N. Y. 

Palaeontology of New York, vol. v, pt. 2, pi. 76, fig. 2 . 
Schoharie grit. Near Clarksville, N. Y. 

CoUectedby C, Van Deloo, 1862. 

Opthoceras tetricum^ Hall. 1861. 
Descr. New Species Fossils, p. 46. 
PalaBontology of New York, vol. v, pt. 2, pi. 80, fig. 2 . 
Schoharie grit. Near Clarksville, N. Y. 

Collected by O. Van Deloo, 1862. 

PalaBontology of New York, voL v, pt. 2, pi. 78b, G.g. 4. 
Schoharie grit. Near ClarksvilUe, N. Y. 

Collected by C. Van Deloo, 1862. 

Palaeontology of New York, vol. v, pt. 2, pi. 80, fig, 8 . 
Schoharie grit. Schoharie N. Y. 

J, Qebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 80, figs. 6, 6. 
Schoharie grit. Near Clarksville, N. Y. 

CoUectedby (7. Van Deloo, 1862. 

Palaeontology of New York, vol. v, pt. 2, pi. 80, fig. 9. 
Schoharie grit. Near Clarksville, N. Y. 

CoUectedby C Van Deloo, 1862. 

Orthoceras procerus, Hall. 1876. 
Illustrations of Devonian Fossils: Cephalopoda, pi. 36, fig. 4. 
Palaeontology of New York, vol. v, pt. 2, pi. 36, fig. 1 6. 
Schoharie grit. Schoharie, N. Y. 

J. Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 35, fig. 16: pi. 78 A, 
fig. 1. 

Schoharie grit. Schoharie, N. Y. 

J. Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 78 A, figs. 2, 3. 
Schoharie grit. Schoharie, N. Y. 

J, Gebhard purchase, 
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Palffiontology of New York, vol. v, pt. 2, pi. 78 A, figs. 4, 6. 
Sohobarie grit. Schoharie, N. Y. 

J, Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 78 A, figs. 6, 7. 
Schoharie grit. Schoharie, N. Y. 

J, Gehhard purcfiase. 

Palaeontology of New York, v ol. v, pt. 2, pi. 78 A, fig. 8. 
Schoharie grit. Schoharie, N. Y. 

J, Gehhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 79, figs. 5, 6. 
Schoharie grit. Schoharie, N. Y. 

J, Gehfiard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 79, figs. 7, 8. 
Schoharie grit. Schoharie, N. Y. 

J, Gehhard purchase, 

Orthoeer<M carnosum, Hall. 1879. 

Palaeontology of New York, vol. v, pt. 2, p. 268, pi. 39, fig. 11. 
Schoharie grit. Schoharie, N. Y. 

J, Gehhard purchase. 

Orthoceras stilus. Hall. 1879. 

niustrationg of Devonian Fossils, 1876; Cephalopoda, pi. 36, fig. 3 
(0. hac^Uum). 
Palaeontology of New York, vol. v, pt. 2, pi. 36, fig. 2 ; pi. 79, 

fig. 1. 

Schoharie grit. Schoharie, N. Y. 

J. Gehhard purchase. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 36, fig. 4. 
Palaeontology of New York, vol. v, pt. 2, pi. 36, ^g. 3. 
Schoharie grit. Schoharie, N. Y. 

J, Gehhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 79, fig. 3. 
Schoharie grit. Schoharie N. Y. 

J. Gehhard purchase. 
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Orthoceras varum. Hall. 1879. 
Paleeontology of New York, vol. v, pi. 2, p. 259, pi. 79, fig. 2. 
Schoharie grit. Schoharie, N. Y. 

J, Qebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 79, fig. 4. 
Schoharie grit. Schoharie, N. Y. 

J, Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 112, figs. 6, 6. 
Schoharie grit. Schoharie, N. Y. 

Jl Gebhard purchase, 

Orthoceras pervicax, Hall. 1879. 
Palaeontology of New York, vol. v, pt. 2, p. 257, pi. 79, figs. 9, 10. 
Schoharie grit. Schoharie, N. Y. 

J, Gebhard purchase, 

Orthoceras oppletum, Hall. 1879. 
Palaeontology of New York, vol. v, pt. 2, p. 248, pi. 81, figs. 9, 
10, 11. 

Schoharie grit. Schoharie, N. Y, 

J, Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 81, fig. 12. 
Schoharie grit. Schoharie, N. Y. 

J, Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 112, fig. 11. 
Schoharie grit. Schoharie, N. Y. 

J, Geibhardy purchase. 

Orthoceras vastator, Hall. 1879. 

Palaeontology of New York, vol. v, pt. 2, p. 243, pi. 78, figs. 1, 2. 
Schoharie grit. Schoharie, N . Y . 

J, Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 78, fig. 3. 
Schoharie grit. Schoharie, N. Y. 

J, Gebhard jmrchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 78, fig. 4. 
Schoharie grit. Schoharie, N. Y. 

Ji Gebhard purchase. 
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OrtJioceraa pravurHy Hall. 18Y9. 

( = O. tetricum. Hall, 1861, Descr. New Species Fossils, p. 45.) 

Hlastrations of DeTonian Fossils, 1876; Cephalopoda, pi. 36, fig. 2. 
PalaBontology of New York, vol. v, pt. 2, p. 265, pi. 36, fig. 2. 
Schoharie grit. Schoharie, N. Y. 

J, Oebhard purcJiose. 

Palaeontology of New York, vol. v, pt. 2, pi. 81, fig. 1. 
Schoharie grit. Near Clarksville, N. Y. 

Collected by C. Van Deloo, 1862. 

PalaBontology of New York, vol. v, pt. 2, pi. 81, figs. 2, 5; pi. "112, 
fig. 17. 

Schoharie grit. Schoharie, N. Y. 

tT. Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 81, figs. 3, 4 ; pi. 112, 
fig. 16. 

Schoharie grit. Schoharie, N. Y. 

tT. Gebhard purchase. 

I Palaeontology of New York, vol. v, pt. 2, pi. 81, fig. 6. 
Schoharie grit. Schoharie, N. Y. 

«7i Gebhard purchase. 

Palaeontology of New York, vOl. v, pt. 2, pi. 81, fig. 15. 
Schoharie grit. Schoharie, N. Y. 

X Gebhard purchase, 

Orthoceras medium, HslH. 1879. 
Palaeontology of New York, vol. v, pt. 2, p. 254, pi. 79, figs. 11, 12. 
Schoharie grit. Schoharie. 

fT. Gebhard purchase, 

Orthoceras Thoas, Hall. 1861. 

Descr. New Species Fossils, p. 47. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 41, fig. 1; 
Palaeontology of New York, vol. v, pt. 2, 1879, pi. 41, fig. 1. 
Comif erous limestone. Schoharie, N. Y. 

J, Gebhard purchase. 
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Illustrations of Devonian Fossils, 1876; Cephalopoda, pL 41, fig. 2; 
Palaeontology of New York, vol. v, pt. 2, 1888, pi. 41, fig. 2. 
Comif erous limestone. Schoharie, N. Y. 

J. Gehhard purchase. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 41, fig. 8; 
Palaeontology of New York, vol. v, pt. 2, 1879, pi. 41, fig. 8. 

Comiferous limestone. Clarence, N. Y. 
Collected by C. A. White, JR. P. Whitfidd and C. VanDeloo, 1860. 

Illustrations of Devonian Fossils, 1876; Cephalopoda pi. 41, fig. 6; 
Palaeontology of New York, vol. v, pt. 2, 1879, pi. 41, fig. 6. 
Schoharie grit. Schoharie, N. Y. 

tT, Gebhard purchase. 

Illustrations of Devonian Fossils, 1876; Cephalopoda pi. 41, fig. 3; 
Palaeontology of New York, vol. v, pt. 2, 1879, pi. 41, fig. 3. 
Schoharie grit. Schoharie, N. Y. 

tT. Gebhard purchase. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 41, fig. 6; 
Palaeontology of New York, vol. v, pt. 2, 1879, pi. 41, fig. 6. 
Schoharie grit. Schoharie, N. Y. 

«7i Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, 1879, pi. 78b, fig. 6. 
Schoharie grit. Near Clarksville, N . Y . 

C. Van Deloo, 1866. 

Palaeontology of New York, vol. v, pt. 2, 1879, pi. 80, fig. 10. 
Schoharie grit. Schoharie, N. Y. 

■ «7i Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, 1879, pi. 80, fig. 11. 
Schoharie grit. Schoharie, N. Y. 

J. Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, 1879, pi. 112, figs. 7, 8. 
Comiferous limestone. Caledonia, N. Y. 

Collected by C. A. White, 1860. 
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Orthoceraa muUicinctumy Hall. 1861. 
Descr. New Species Fossils, p. 48. 

Fifteenth Annual Report of the New York State Cabinet of Natural 
* History, pi. 7, fig. 3; Illustrations of Devonian Fossils, 1876; Cepha- 
lopoda, pi. 43, fig. 1 ; and Palaeontology of New York, vol. v, pt. 2, 
pi. 43, fig. 1. 

Schoharie grit. Schoharie, N. Y. 

J. Gebhard purchase. 

Fifteenth Annual Report of the New York State Cabinet of Natural 
History, pi. V, fig. 2; Illustrations of Devonian Fossils, 1876, Cepha- 
lopoda, pi. 43, fig. 2; and Palaeontology of New York, vol. v. pt. 2, 
pi. 43, fig. 2. 

Schoharie grit. Schoharie, N. Y. 

J, Gebhard purchase. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 43, fig. 3; 
and Palaeontology of New York, vol. v, pt. 2, pi. 43, fig. 3. 
Schoharie grit. Schoharie, N. Y. 

tT, Gebhard purchase, 

Orthoceras duramen, Hall. 1886. 

Fifth Annual Report of the New York State Geologist, Expl. 
pi. (117) 1, fig. 1; Palaeontology of New York, vol. v, pt. 2, Suppl.= 
vol. vii, p. 25, pi. 117, fig. 1. 

Schoharie grit. Near Clarksville, N. Y. 

Collected by C. Van Deloo, 1862. 

Orthoceras sceptrurriy Hall. 1886. 

Fifth Annual Report of • the New York State Geologist, ExpU 
pi. (117) 1, fig. 2; Palaeontology of New York, vol. v, pt. 2, SuppL= 
vol. viii, pi. 117, fig. 2. 

Upper Helderberg limestone. Cherry Valley, N. Y. 

Collected by J, W. HaU, 1877. 

Orthoceras inoptatum, Hall. 1879. 

Palaeontology of New York, vol. v, pt. 2, p. 267, pi. 112, figs. 9, 10. 
Comif erous limestone. Clarence, N. Y. 
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Orthoceras profunduniy Hall. 1861. 
Descr. New Species Fossils, p. 48. 

niustrations of Devonian Fossils, 1876; Cephalopoda, pi. 37, fig. 6, 
Palaeontology of New York, vol. v, pt. 2, pi. 37, fig. 6. 
Comiferous limestone. Black Rook, N. Y. 

J. Gebhard purchase. 

Orthocerm ThestoVy Hall. 1879. 

Palaeontology of New York, vol. v, pt. 2, p. 302, pi. 82, fig. 1 8. 
Marcellus shales. Schoharie, N. Y. 

J, Oebhard purchase^ 

Orthoceras MarceUense, Vanuxem. 1842. 
Geology of New York; Kept. Third Dist., p. 147. 

Palaeontology of New York, vol, v, pt. 2, p. 278, pi. 83, figs. 10, 12. 
Goniatite limestone. Near Manlius, N. Y. 

Collected by H. H. Smith, 1873. 

Palaeontology of New York, vol. v, p. 2, pi. 83, fig. 1. 
Goniatite limestone. Near Manlius, N. Y, 

Collected by H. H. Smith, 1873. 

Palaeontology of New York, vol. v, pt. 2, pi. 83, fig. 3. 
Goniatite limestone. Marcellus, N. Y. 

Collected by C A. White, 1860. 

Palaeontology of New York, vol. v, pt. 2, pi. 83, fig. 6. 
Goniatite limestone. Near Manlius, N. Y. 

Collected by H, H, Smith, 1873. 

Palaeontology of New York, vol. v, pt. 2, pi. 83, fig. 9. 
Goniatite limestone. Marcellus, N. Y. 

Collected by C A. White, 1860. 

Palaeontology of New York, vol. v, pt. 2, pi. 38, fig. 6. 
Goniatite limestone. Falls of Oneida Creek, N. Y. 

Orthoceras aptum. Hall. 1879. 

Palaeontology of New York, vol. v, pt. 2, pi. 38, fig. 8. 
Goniatite limestone. Near Manlius, N. Y 
1893. 10 
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Orthoceras fuatis, Hall. 1879. 
Palaeontology of New York, vol. v, pt. 2, pi. 83, ^g. 11; pi. 113, 
figs. 16, 17. 

Goniatite limestone. Schoharie, N. Y. 

J, Gebhard purcliase. 

Orthoceras rudens, Hall. 1886. 

Fifth Annual Report of the New York State Geologist, expl. pi. 
(118) 2, fig. 2. 

Palaeontology of New York, vol. v, pt. 2, Suppl.^vol. vii, p. 28, pi. 
118, fig. 1. 

Hamilton (?) group. Livingston county, N. Y. 

IHckett purchase. 

Orthoceras subtUatum, Hall. 1843. 
Geology of N. Y.; Rept. Fourth Dist, p. 180. 
Palaeontology of New York, vol. v, pt. 2, pi. 84, fig. 1. 
Hamilton group. Pratt's Falls, N. Y. 

Collected bj/ C. Van Ddoo and H, H, Smithy 1874. 

Palaeontology of New York, vol. v, pt. 2, pi. 84, figs. 6, 10. 
Hamilton group. Pratt's Falls, N. Y. 

Collected by H. H, Smith and C Van Ddoo^ 1874. 

Palaeontology of New York, vol. v, pt. 2, pi. 84, figs. 7, 74-« 
Hamilton group. Pratt's Falls, N. Y. 

Collected by H. H, Smith and C. Van Deloo, 1874. 

Palaeontology of New York, vol. v, pt. 2, pi. 84, fig. 8. 
Hamilton group. Pratt's Falls, N. Y. 

Collected by H. H, Smith and C Van Ddoo, 1874. 

Palaeontology of New York, vol. v, pt. 2, pi. 86, figs. 1, 2. 
Hamilton group. Pratt's Falls, N. Y. 

Collected by H. H. Smith and C. Van JDeloOy 1874. 

Orthoceras exile, Hall. 1861. 

Descr. New Species Fossils, p. 60. 

Fifteenth Annual Report of the New York State Cabinet of Natural 

History, 1862, p. 78, pi. 8, tig. 5. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 39, ^g. 3. 

Palaeontology of New York, vol. v, pt. 2, pi. 39, fig. 3. 

Hamilton group. Cazenovia, N. Y. 

X. Lincklaeny donor. 
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Palaeontology of New York, vol. v, pt. 2, pi. 85, fig. 14. 
Hamilton group, Norton's Landing, Cayuga Lake. 

Collected by j! W. Sail, 1866. 

Palaeontology of New York, vol. v, pt. 2 pi. 85, fig. 16. 
Hamilton group. Norton's Landing, Cayuga Lake. 

Collected by J. W. HdU, 1866. 

Orthoceras Telamon, Hall. 1879. 

Palaeontology of New York, p. 291, pi. 83, figs. 3, 4. 
Hamilton group. Canandaigua Lake, N. Y. 

Palaeontology of New York, pi. 83, fig. 12. 
Hamilton group. Canandaigua Lake, N. Y. 

Collected by B. P. Whitfield and J. W. HaU, 1868. 

Orthocerojs emaceratum^ Hall. 1879. 
15th Ann. Rept. State Gab., p. 170. 

Palaeontology of New York, vol. v, pt. 2, pi. 86, fig. 16. 
Hamilton group. Jaycox's Run, Geneseo. 

Collected by C. Van Deloo, 1866. 

Orthoceras Bebryx, Hall. 1876. 

Illustrations of Devonian Fossils; Cephalopoda, Expl. pi. 39, fig. 2. 
Palaeontology of New York, vol. v, pt. 2, pi. 39, fig. 2, 
Hamilton group. Cazenovia, N. Y. 

X. Lincklaen, donor. 

Palaeontology of New York, vol. v, pt. 2, pi. 38, fig. 10. 
Hamilton group. Cazenovia, N. Y. 

X. Lincklaeriy donor. 

Palaeontology of New York, vol. v, pt. 2, pi. 83, ^^, 14. 
Hamilton group. Skaneateles Lake, N. Y. 

Collected by G, B. Simpson, 1863. 

Palaeontology of New York, vol. v, pt. 2, pi. 84, fig. 11. 
Hamilton group. York, N. Y. 

Collected by C. Van Ddoo, 1866. 
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OrtJwceras Eriense^ 

Illustrations of Devonian Fossils, ISYG; Cephalopoda, pi. 40, fig. 4 
( 0. rohustum). 

Palaeontology of New York, vol. v, pt. 2, p. 274, pi. 40, fig. 4. 
Hamilton group. Otisco N. Y. 

Palaeontology of New York, vol. v, pt. 2, pL 87, figs. 1,2. 
Hamilton group. Shore of Lake Erie. 

Orthoceras linteum, Hall. 1879. 

Palaeontology of New York, vol. v, pt. 2, p. 277, pi. 87, figs. 3, 4. 
Hamilton group. Near Leonardsville, N. Y. 
Collected hy F. J5. Meek, Ji. F. Whitfield and C. Van Ddoo, 1867. 

Orthoceras sp.. Hall. 1879. 

Palaeontology of New York, vol. v, pt. 2, pi. 83, fig, 13. 
Hamilton group. Bosanquet, Province of Ontario. 

Collected by J. Be Cew, 1866. 

Orthoceras aulax, Hall. 1879. 

Palaeontology of New York, vol. v, pt. 2, p. 293, pi. 84, fig. 18. 
Hamilton group. Hamburgh, N. Y. 

Collected by J, W. Hall and C. Van Deloo, 1866. 

Orthoceras (Edipua, Hall. 1879. 

Palaeontology of New York, vol. v, pt. 2, p. 294, pi. 37, fig. 6. 
Hamilton group. Genepeo, N. Y. 

Collected by G. A, White and C, Van DeloOy ISQO. 

Palaeontology of New York, vol. 6, pt. 2, pi. 82, fig. 17. 
Hamilton group. Jaycox's Run, Genepeo. 

Collected by C. Van DeLoo, 1866. 

Orthoceras crotalum^'Qs^, 1861. 

Descr. New Species Fossils, p. 50. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 42, ^^^, 12, 
Palaeontology of New York, vol. v, pt. 2, pi. 42, fig. 12. 
Hamilton group. Gcneseo, N. Y. 

Collected by C. A. White and C Van Deloo,. ISQO. 
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niugtrations of Devonian Fossils, ISlQ; Cephalopoda, pi. 42, fig. 2. 
PalsBontology of New York, vol. v, pt. 2, pi. 42, fig. 2. 
Hamilton group. Pratts Falls, N. Y. 

Collected b^ O. B, Simpsofiy 18V1. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 42, fig. 7. 
Palaeontology of New York, vol. v, pt. 2, pi. 42, fig. V. 
Hamilton group. Otisco Lake, N. Y. 

Collected by J. W. HaU and G. B, Simpson^ 1872. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 42, fig. 6. 
Palaeontology of New York, vol. v, pt. 2, pi. 42, ^g. 6. 
Hamilton group. Pratt's Falls, N. Y. 

Collected by G, R, Simpaony ISll. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 42, figs. 5, 11. 
Palaeontology of New York, vol. v, pt. 2, pi. 42, figs. 5, 11. 
Hamilton group. Hamilton, N. Y. 

Palaeontology of New York, vol. v, pt. 2, pi. 82, fig. 1. 
Hamilton group. Pratt's Falls, N. Y. 

Collected by G. B, Simpson, 1883. 

Palaeontology of New York, vol. v, pt. 2, pi. 82, fig. 2. 
Hamilton group. Delphi, N. Y. 

Collected by G, B. Simpson, 1863. 

Palaeontology of New York, vol. v, pt. 2, pi. 82, figs. 3, 4. 
Hamilton group. Pratt's Falls, N. Y. 

Collected by H, H, Smith and C, Van Deloo, 1874. 

Palaeontology Vof New York, vol. v, pt. 2, pi. 82, fig. 6; pi. 113, figs. 
la, 13a. 

Hamilton group. Pratt's Falls, N. Y. 

Collected by H, H, Smith and C, Van Deloo, 1874. 

Palaeontology of New York, vol. v, pt. 2, pi. 82, fig. 6. 
Hamilton group. Pratt's Falls, N. Y. 

Collected by H, H, Smith and C. Van Deloo, 1874. 

Palaeontology of New York, vol. v, pt. 2, pi. 82, figs 7, 8. 
Hamilton group. Pratt's Falls, N. Y. 

Collected by H. H, Smith and C, Van Deloo, 1874. 
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Orthoceras nuntium HalL 1861. 

Descr. New Species Fossils, p. 61. 
Illustrations of Devonian Fossils, ISYB; Cephalopoda, pi. 43, fig. 10^ 
Palaeontology of New York, vol. v, pt. 2, pi. 43, fig. 10. 
Hamilton group. Geneseo, N. Y. 

Collected by C.A, White and C, Van Deloo, 1860. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pL 43, figs. 6, 7. 
Palaeontology of New York, vol. v, pt. 2, pi. 43, figs. 6, 7. 
Hamilton group. Hamburgh, N. Y. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 43, fig. 14 
Palaeontology of New York, vol. v, pt. 2, pi. 43, fig. 14. 
Hamilton group. Geneseo, N. Y. 

Collected by C. A, White and C. Van DeloOy 1860. 

Orthoceras ccBlamen, Hall. 1879. 

Illustrations of Devonian Fossils, 1876 ; Cephalopoda, pi. 10, fig. 42. 
Palaeontology of New York, vol. v, pt. 2, p. 298, pi. 10, fig. 42; 
pi. 82, fig. 16. 

Hamilton group. Muttonville, N. Y. 

Collected by G. A. White and C, Van Deloo, 1860. 

Palaeontology of New York, vol. v, pt. 2, pi. 82, fig. 14. 
Hamilton group. Piatt's Falls, N. Y. 

Collected by G. B, Simpson, 1871. 

Palaeontology of New York, vol. v, pt. 2, pi. 82, fig. 16. 
Hamilton group. Pratt's Falls, N. Y. 

Collected by G. B, Simjpaon. 1871. 

Orthoceras JEgea, Hall. 1861. 
Descr. New Species Fossils, p. 22. 
Palaeontology of New York, vol. v, pt. 2, pi. 82, fig. 9. 
Hamilton group. Pratt's Falls, N. Y. 

Collected by J. W. Hall and G, B, Simpson, 1874. 

Palaeotology of New York, vol. v, pt. 2, pi. 82, fig. 10. 
Hamilton group. Geneseo, N. Y. 

Collected by C. Van Deloo, 1865. 

Palaeontology of New York, vol. pt. 2, pi. 82, fig. 11. 
Hamilton group. Geneseo, N. Y. 

Collected by C. Van Deloo, 1866. 
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Orthoceras scintilla, Hall. 1879. 
PalaBontology of New York, vol. v, pt. 2, p. 293, pi. 84, figs. 19, 20. 
Hamilton group. Pratt's Falls, N. Y. 

Collected hy H, H. Smith and C. Van Deloo, 1874. 

Palaeontology of New York, vol. v, pt. 2, pi. 84, fig. 21. 
Hamilton group. Pratt's Falls, N. Y. 

Collected hy H, H, Smith and C Van Ddoo, 1874. 

Palaeontology of New York, vol. v, pt. 2, pi. 113, fig. 6. 
Hamilton group. Pratt's Falls, N. Y. 

Collected hy H. H. Smith and C Van Deloo, 1874. 

Palaeontology of New York, vol. v, pt. 2, pi. 113, figs. 7, 8, 9. 
Hamilton group. Pratt's Falls, N. Y. 

Collected hy R, H, Smith and C. Van Deloo, 1874. 

Palaeontology of New York, vol, v, pt. 2, pi. 113, figs. 10, 11, 12. 
Hamilton group. Pratt's Falls, N. Y. 

Collected hy H, H, Smith and C, Van DeloOy 1874. 

Orthoceras pacator^ Hall. 1879. 
Palaeontology of New York, vol. v, pt. 2,. p. 307, pi. 89, fig. 1. 
Portage group. Mt. Morris, N. Y. 

Palaeontology of New York, vol. v, pt. 2, pi. 89, fig. 3. 
Portage group. Mt. Morris, N. Y. 

Palaeontology of New York, vol. v, pt. 2, pi. 89, fig. 5. 
Portage group. Near Ithaca, N. Y. 

Collected hy C, Van Deloo, 1874. 

Palaeontology of New York, vol. 5. pt. 2, pi. 89, fig. 6. 
Portage group. Ithaca, N. Y. 

Collected hy C, Van Deloo, 1874. 

Orthoceras Thyestes, Hall. 1879. 
Palaeontology of New York, vol. v, pt. 2, p. 306, pi. 88, fig. 2. 

Portage group. Near Watkins, N. Y. 

Pickett purchase. 
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Orthocerds AtreuSy Hall. 18Y9. 

PalsBontology of New York, vol. v, pt. 2, p. 305, pi. 88, fig. 1. 
Portage group. Roger's Bridge, Genesee River. 

Orthoceras BebryXy var. Cayuga^ Hall. 18Y9. 
Palaeontology of New York, vol. v, pt. 2, p. 276, pi. 86, fig. 3. 
Chemung group. Ithaca, N. Y. 

Collected by J[, W. HaU and C, Van Deloo^ 1866. 

Palaeontology of New York, vol. v, pt. 2, pi. 86, fig. 4. 
Chemung group. Ithaca, N. Y. 

Collected by J. W. HaU and C. Van Deloo, 1866. 

Palaeontology of New York, vol. v, pt. 2, pi. 86, fig. 5. 
Chemung group. Ithaca, N. Y. 

Pickett purchase, 

Orthoceras consortaJs^ Hall. 1886. 
Fifth Annual Report of the New York State Geologist. Expl. pi. 
(118) 2, figs. 3, 4, 5. 

Palaeontology of New York, vol. v, pt. 2, Suppl. =vol. vii, p. 29, 
pi. 118, figs. 3. 4, 5. 

Chemung group. Panama, N. Y. 

Collected by James HaU^ 1870. 

Orthoceras expositum, Hall. 1886. 
Fifth Annual Report of the New York State Geologist. Expl. pi. 
(118) 2, fig. 2. 

Palaeontology pf New York, vol. v, pt. 2, Supp. =vol. vii, p. 29, 
pi. 118, fig. 2. 

Chemung group. Canton, Penn. 

Collected by A, Sherwood, 

Orthoceras palmatumy Hall. 1879. 

Palaeontology of New York, vol. v, pt. 2, p. 312, pi. 90, fig. 9, 10. 
Chemung group. Southern New York. 

Orthoceras Leander, Hall. 1879. 

Palaeontology of New York, vol. v, pt. 2, p. 309, pi. 90, figs. 6, ?• 
Chemung group. Near Ithaca, N. Y. 

J, W, Hall and C. Van Ddoo, 1866. 
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Orthoceras DemuSy Hall. 18Y9. 

Palseontology of New York, vol. v, pt. 2, p. 311, pi. 90, fig. 1. 
Chemung group. Philipsburgh, N. Y. 

Palaeontology of New York, vol. v, pt. 2, pi. 90, fig. 5. 
Chemung group. Ithaca, N. Y. 

Collected by J. W, Hall and G, B. Simpson 1870. 

HOBMOCEB AS, Stokes . 1838. 

Hormoceras filosum^ Hall. 1847. 

Palaeontology of New York, vol. i, p. 55, pi. 15, fig. Ic. 
Black River limestone. Watertown, N. Y. 

Hormoceras tenuifilum, Hall. 1847. 

Palaeontology of New York, vol. i, p. 55, pi. 14, figs. 1, la, lb. 
Black River limestone. Watertown, N. Y. 

Albany InstitiUe donor ^ 1892. 

Hormoceras? gracile, Hall. 1847. 

Palaeontology of New York, vol. i, p. 58, pi. 17, fig. 3. 
Black River limestone. Watertown, N. Y. 

Albany Institute donor , 1891. 

Hormoceras remotiseptum. Hall. 1850. 

Third Report on New York State Cabinet of Natural History, 
p. 173, pi. 4, fig. 3. 

Trenton limestone. Watertown, N . Y . 

Geological Survey collection, 

EXDOCEBAS, Hall. 1847. 

Endoceras longissim^um,, Hall. 1847. 

Palaeontology of New York, vol. i, p. 59, pi. 18, fig. 1, la. 
Black River limestone. Watertown, N. Y. 

Albany Institute donor ^ 1891. 

Endoceras duplicatum,, Hall. 1847. 
Palaeontology of New York, vol. i, p. 219, pi. 55, fig. 1, 
Trenton limestone. Middleville, N. Y. 

J, Gebhard purcha>de, 
1893. 11 
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Eradoceras jproteiform*'^ var. lineolatum, Hall. 184'?. 

Palaeontology of New York, vol. i, p. 211, pi. 45, figs. 4, c, d. 
Trenton limestone. Middleville, N. Y. 



GOMPHOOERAS, Sowerby. 1839. 
Gomphoceras clavatum, Hall. 18V6. 
nis. Dev. Fossils; Exp. pi. 47, figs. 12, 13. 

Palaeontology of New York, vol. v, pt. 2, pi. 93, fig. 2. 
Schoharie grit. Schoharie, N. Y. 

Jl Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 93, fig. 3. 
Schoharie grit. Schoharie, N. Y. 

J. Gebhard purchase. 

Gomphoceras rude, Wall. 18 7 9. 

Palaeontology of New York, vol. v, pt. 2, p. 327, pi. 93, fig. 1. 
Schoharie grit. Schoharie, N. Y. 

tT. Gebhard purchase, 

Gomphoceras cruciferumy Hall. 1879. 
Palaeontology of New York, vol. v, pt. 2, p. 328, pi. 93, fig. 4, 
Schoharie grit. Schoharie, N. Y. 

J] Gebhard purchase. 

Gomphoceras lUcenus, Hall. 1879. 
Palaeontology of New York, vol. v, pt. 2, p. 322, pi. (Suppl. = voL 
vii) 122, fig. 6. 

Schoharie grit. Schoharie, N. Y. 

J. Gebhard purchase. 

Gomphoceras faxy Hall. 1879. 

Palaeontology of New York, vol. v, pt. 2, p. 321, pi. (Suppl. = voL 
vii) 122, fig. 5. 

Schoharie grit. Schoharie^ N. Y. 

tT. Gebhard purchase. 
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Gomphoceras beta. Hall. 1861. 
Descr. New Species Fossils, p. 44. 

Fifteenth Report on the New York State Cabinet of Natural History, 
p. 72, pi. 7, fig. 1; Illustrations of Devonian Fossils, 1876; Cephalo- 
poda, pi. 47, fig. 5; Palaeontology of New York, vol. v, pt. 2, pi. 46, 
fig. 4. 
. Schoharie grit. Schoharie, N. Y. 

«7i Gebhard purchase. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 47, fig. 6; 
Palaeontology of New York, vol. v, pt. 2, pi. 46, fig. 6. 
Schoharie grit. Schoharie, N. Y. 

tT, Gebhard purchase. 

Gomphoceras absens, Hall. 1876. 

Illustrations of Devonian Fossils, 1876; Cephalopoda. Expl. pi. 47, 
figs. 7, 8; Paleontology of New York, vol. v, pt. 2, pi. 46, figs. 8, 9, 
Schoharie grit. Schoharie, N. . Y. 

tT. Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, Suppl. (=vol. vii), pi. 122, 
fig. 1. 

Schoharie grit. Schoharie, N. Y. 

X Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, Suppl. (=vol. vii), pi. 122, 
fig. 2. 

Schoharie grit. Schoharie, N. Y. 

J. Gebhard purchase. 

Illustrations of Devonian Fossils, 1876, Cephalopoda. Expl. pi. 47, 
figs. 7, 8 ; Palaeontolology of New York, vol. v, pt. 2, Suppl. (= vol. 
vii), pi. 122, fig. 3. 

Comiferous limestone. Clarence Hollow, N. Y. 

Gomphoceras m,itra, Hall. 1879. 

* Palaeontology of New York, vol. v. pt. 2. Suppl. (= vol. vii), pi. 
121, fig. 3. 

Corniferous Uinestone. Columbus, Ohio. 
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Gomphoceras eocimium, Hall. 1879. 
14th Rept. N. Y. State Cab. Nat. Hist., p. 109. 

* PalaBontology of New York, vol. v. pt. 2, Suppl. (= vol. vii), pi. 
121, fig. 2. 
ComiferouB limestone. Columbus, Ohio. 

Gomphoceras impar, Hall. 1879. 
♦PalaBontology of New York, vol. V, pt. 2, p. 232, Suppl. (=vol. vii), 
pi. 121 A, fig. 1. 

Corniferous limestone. Columbus, Ohio. 

Gomphoceras solidumy Hall. 1879. 

PalaBontology of New York, vol. v, pt. 2, p. 338, pi. 93, fig. 9. 

Goniatite limestone. Manlius, N. Y. 

i. l/incklaeriy donor, 

Gomphoceras ovi forme, Hall. 1860. 
18th Rept. N. Y. State Cab. Nat. Hist., p. 105. 
Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 45, figs. 
1,2, 
PalaBontology of New York, vol. v, pt. 2, pi. 45, figs. 2, 3. 
Goniatite limestone. Schoharie, N. Y. 

tT. Gebhard purchase. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 47, figs. 
3,4. 

Palaeontology of New York, vol. v, pt. 2, pi. 46, figs. 6, ?• 
Goniatite limestone. Schoharie, N. Y. 

«7i Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 94, fig. 6. 
Goniatite limestone. Schoharie, N. Y. 

«/". Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 94, fig. 7. 
Goniatite limestone. Schoharie, N. Y. 

eTi Gebhard purchase. 

Gomphoceras poculum. Hall. 1879. 

Palaeontology of New York, vol. v, pt. 2, p. 340, pi. 93, figs. 7, 8. 
Hamilton group. Cazenovia, N. Y. 
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Gomphoceras raphanus^ Hall. 1879. 

Palaeoiitology of New York, vol. v, pt. 2, pt. 347, pi. 94, figs. 2, 3. 
Hamilton group. Pratt's Falls, N. Y. 

Collected by H. H. Smith and G. Van DdoOy 1874. 

Palaeontology of New York, vol. v, p. 2, pi. 94, fig. 4. 
Hamilton group. Pratt's Falls, N. Y. 

Collected by H, H, Smith and C. Van DeLoOy 1874. 

Palaeontology of New York, vol. v, pt. 2, pi. 94, fig. 10. 
Hamilton group. Pratt's Falls, N. Y. 

Collected hy G, B, Simpson^ 1871. 

Gomphoceras sp. Hall. 1876. 
Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 60, fig. 7. 
Palaeontology of New York, vol. v, pt. 2, pi. 60, fig. 7. 
Hamilton group. Skaneateles Lake, N. Y. 

Collected by J. W. Hall and G. B. Simpson, 1872. 

Gomphoceras planum. Hall. 1879. 

Palajontology of New York, vol. v, pt. 2, p. 362, pi. 67, figs. 1, 2. 

Hamilton group. Borodino, N. Y. 

W, EmmonSy donor, 

Gomphoceras manes. Hall. 1879. 
Palaeontology of New York, vol. v, pt. 2, p. 339 and Suppl. 1888, p. 
34, pi. 123, fig. 2. 

Genesee slate. South of Alden, N. Y. 

Gomphoceras Ajax, Hall. 1879. 
Palaeontology of New York, vol. v, pt. 2, p. 360, pi. 94, fig. 8. 
Portage group. Penn Yan, N. Y. 

Geological Survey collection. 

Gomphoceras tumidum. Hall. 1879. 

Palaeontology of New York, vol. v, pt. 2, p. 361, pi. 95. fig. 5. 
Chemung group. New Albion, N. Y. 

Collected by C. Van Deloo, 1863. 

Palaeontology of New York, vol. v, pt. 2, pi. 95, fig. 2. 
Chemung group. Near Ithaca, N. Y. 

Collected by J. W. Sail and C. Van Deloo, 1866. 



Digitized by 



Google 



86 Bbpobt of the State Geologist. 

Palseontology of New York, vol. v, pt. 2, pi. 95, fig. 3. 
Chemung group. Near Ithaca, N. Y. 

Collected by J. W. Hall and C, Van I)eloo, 1866. 

Oomphoceras nasutum^ Hall. 1886. 

Fifth Annual Report of New York State Geologist. Expl. pi. 120 
(4), figs. 5, 7. 

Palaeontology of New York, vol. v, pt. 2, Suppl. (= vol. vii) p. 34, 
pi. 120, figs. 5, 7. 

Chenango group . Belmont, N. Y. 

Collected by A, Sherwood, 1871 . 

GomphocerOfS potena. Hall. 1879. 

Palaeontology of New York, vol. v, pt. 2, p. 351, pi. 122, fig. 8. 
Waverly group. Medina, Ohio. 

Collected by C, A. White, 1861. 

CYBTOCEBAS, Goldfuss. 1832. 
CyrtocerOfS filoauni, ^mmon&, 1842. 

* Geology of New York; Report on the Third District, p. 392, fig. 4. 
Palaeontology of New York, vol. i, p 390, pi. 41, fig. 3 a. 
Trenton limestone. Watertown, N. Y. 

Cyrtoceras ma^rostomum. Hall. 1847. 

* Palaeontology of New York, vol. i, p. 194, pi. 42, fig. lb. 
Trenton limestone. Mineral Point, Wis. 

Cyrtocera^s eugeniuniy Hall. 1861. 
Descr. New Species Fossils, p. 42. 

liHfteenth Annual Report on the New York State Cabinet of Natural 
History, p. 70, pi. 9, fig. 1. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 46, figs. 5, 6. 
Palaeontology of New York, vol. v, pt. 2, pi. 47, figs. 5, 6 . 
Schoharie grit. Schoharie, N. Y. 

J, Oebhard purchase. 

Illustrations of Devonian Fossils, 1876; Cephalopoda pi. 46, ^g. 7. 
Palaeontology of New York, vol. v, pt. 2, pi. 47, fig. 7. 
Schoharie grit. Schoharie, N. Y. 

X Gebhard purchase. 
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PalsBontology of New York, vol. v, pt. 2, pi. 17, fig. 16. 

Schoharie grit. Schoharie, N. Y. 

J, Gebhard purchase, 

PalsBontology of New York, vol. v, pt. 2. pi. 96, fig. 1. 

Schoharie grit. Schoharie, N. Y. 

J. Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 96, fig. 2. 

Schoharie grit. Schoharie, N. Y. 

J, Gehhard purchase. 

PalaBontology of New York, vol. v, pt. 2, pi. 96, fig. 3. 
Schoharie grit. Clarksville, N. Y. 

CoUectedhy C, Van Deloo, 1862. 

Palaeontology of New York, vol. v, pt. 2, pi. 96, fig. 4. 

Schoharie grit. Schoharie, N. Y. 

X Gehhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 96, fig. 5. 

Schoharie grit. Schoharie, N. Y. 

J. Gehhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 96, figs. 6, 7. 

Schoharie grit. Schoharie, N. Y. 

J. Gehhard purchase^ 

Palaeontology of New York, vol. v, pt. 2, pi. 96, figs. 8, 9 ; pi. 97, 
fig. 11. 

Schoharie giit. Schoharie, N. Y. 

J. Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 96, fig. 10. 
Schoharie grit. Schoharie, N. Y. 

J. Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 96, fig. 11. 
Schoharie grit. Schoharie, N. Y. 

J. Gebhard purchase. 

Cyrtoceras cemulum, Hall. 1879. 

Palaeontology of New York, vol. v, pt. 2, p. 271, pi. 97, fig. 1. 
Schoharie grit. Schoharie, N. Y. 

J. Gebhard purchase. 
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Palseontology of New York, vol. v, pt. 2, pi. 97, fig. 2. 
Schoharie grit. Schoharie, N. Y. 

J. Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 97, fig. 3. 
Schoharie grit. Clarksville, N. Y. 

Collected hy C, Van Bdoo, 1862. 

Paleeontology of New York, vol. v, pt. 2, pi. 97, figs. 4, 5. 
Schoharie grit. Schoharie, N. Y. 

J, Gebhard purchase, 

PalsBontology of New York, vol. v, pt. 2, pi. 97, ^g. 6. 
Schoharie grit. Schoharie, N. Y. 

J, Gehhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 97, figs. 8, 9. 
Schoharie grit. Schoharie, N. Y. 

J, Gehhard purchase, 

Cyrtoceras Jason^ Hall. 1861. 
Descr. New Species Fossils, p. 43. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 52, fig. 1. 

Palaeontology of New York, vol. v, pt. 2, pi. 50, fig. 1. 

Schoharie grit. Schoharie, N. Y. 

J, Gehhard purchase. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 52, fig. 2. 
Palaeontology of New York, vol. v, pt. 2, pi. 50, fig. 2. 

Schoharie grit. Schoharie, N. Y. 

J, Gehhard purchase. 

Palaeontology of New York, vol. v, pt. 2, Suppl. (=vol. vii, 1888), 
pi. 124, fig. 7. 

Schoharie grit. Clarksville, N. Y. 

Cyrtoceras morsurriy Hall. 1861. 
Descr. New Species Fossils, p. 43. 

Fifteenth Annual Report on the New York State Cabinet of Natural 
History, 1862, p. 71, pi. 9, fig. 6. 

Illustrations of Devonian Fossils, pi. 46, figs. 3, 4. 
Palaeontology of New York, vol. v, pt. 2, pi. 47, figs. 3, 4. 
Comiferous limestone. Schoharie, N. Y. 

J, Gehhard purchase^ 
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Cyrtoceraa citum, Hall. 1879. 
PalsBontoIogy of New York, vol. v, pt. 2, p. 372, pi. 61, figs. 1, 2, 
Corniferous limestone. Schoharie, N. Y. 

J. Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 51, fig. 3. 
Corniferous limestone; Schoharie, N. Y. 

jr. Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, Suppl. (=vol. vii, 1888), 
pi. 124, fig. 1. 

Corniferous limestone. Falkirk, N. Y. 

Collected bi/ C. D. Walcott and C. Van Ddoo, 1878. 

Palaeontology of New York, vol. v, pt. 2, Suppl. (= vol. vii, 1888), 
pi. 124, fig. 2. 

Corniferous limestone. Falkirk, N. Y. 

Collected by C. B. Walcott and C. Van BdoOy 1878. 

Palaeontology of New York, vol. v, pt. 2, Suppl. (=vol. vii, 1888) 
pi. 124, fig. 2. 

Corniferous limestone. Cayuga, Ontario. 

Collected by C. D. Walcotty 1878. 

Cyrtoceras (Gomphoceras) metiUa, Hall. 1861. 
Descr. New Species Fossils, p. 44. 

Palaeontology of New York, vol. v, pt. 2, pi. Ill, fig. 1 1. 
Upper Helderberg limestone. Littleville, N. Y. 

Collected by C. Van Deloo, 1878. 

Cyrtoceras (Gomphoceras ^) formosum, Hall. 1879. 

Palaeontology of New York, vol. v, pt. 2, p. 362, pi. 95, figs. 8, 9. 
Hamilton group. Dresden, N. Y. 

PHBAGMOCEBAS, Broderip. 1839. 
JPhragmoceras expansuniy Hall. 1852. 

Palaeontology of New York, vol. ii, p. 337, pi. 77A, figs. 2a, b. 
Palaeontology of New York, vol. v, pt. 2, 1879, pi. 46, figs. 10, 11. 
Coralline limestone. Schoharie, N. Y. 

J] Gebhard purchase. 
1893. 12 
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Phragmocerdf^ Hall. 1862. 
(P. corallophilum^ nom. propos.) 
Palaeontology of New York, vol. ii, p. 351, pi. 78, fig. 3a. 
Coralline limestone. Schoharie, N. Y. 

J, Gebhard purchase. 

Palaeontology of New York, vol. ii, pi. 78, ^g. 3b. 
Coralline limestone. Schoharie, N. Y. 

J, Gebfiard purchase, 

GYBOCEBAS, DeXoninck. 1844. 

Qyroceras spinosum, Conrad. 1840. 

Geol. Surv. N. Y.; Pal. Dept.; 3d Ann. Rept., p. 206. 

Illustrations of Devonian Fossils, 1876; Cephalopoda pi. 60, fig. 3. 

Palaeontology of New York, vol. v, pt. 2, pi. 48, fig. 3. 

Schoharie grit. Schoharie, N. Y. 

J, Gebh>ard purchase. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 60, fig. 5. 
Palaeontology of New York, vol. v, pt. 2, pi. 48, fig. 2. 
Schoharie grit. Schoharie, N. Y. 

J, Gebhard purchase. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 60, fig. 2. 

Palaeontology of New York, vol. v, pt. 2, pi. 48, fig. 1. 

Schoharie grit. Schoharie, N. Y. 

J, Gebhard purchase. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 30, fig. 1. 

Palaeontology of New York, vol. v, pt. 2, pi. 48, fig. 5; pi. 99, fig. 7. 

Schoharie grit. Schoharie, N. Y. 

J. Gebhard purchase. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 46, fig. 8. 

Palaeontology of New York, vol. v, pt. 2, pi. 47, fig. 8. 

Schoharie grit. Schoharie, N. Y. 

J, Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 99, figs. 1, 2. 

Schoharie grit. Schoharie, N. Y. 

J, Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 98, figs. 1, 2. 
Schoharie grit. Clarksville, N. Y. 

Collected by R, P, Whitfield and C. Van Deloo, 1861. 
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Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 61, fig. 1. 
Palaeontology of New York, vol. v, pt. 2, pi. 49, fig. 1. 
Schoharie grit. Schoharie, N. Y. 

J. Gehhard purchase. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 50, fig. 4. 
Palaeontology of New York, vol. v, pt. 2, pi. 48, fig. 4. 
Schoharie grit. Schoharie, N. Y. 

J, Gehhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 99, fig. 3. 
Schoharie grit. Schoharie, N. Y. 

J. Gehhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 99, figs. 4, 7. 
Schoharie grit. Schoharie, N. Y. 

J. Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. d9, figs. 6, 6. 
Schoharie grit. Schoharie, N. Y. 

J. Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 99, fig. 8. • 
Schoharie grit. Schoharie, N. Y. 

J. Gebhard purchase. 

Gyroceras validum. Hall, 1876. 

Illustrations of Devonian Fossils; Cephalopoda, pi. 51, fig. 2. 
Palaeontology of New York, vol. v, pt. 2, pi. 49, fig. 2, 
Schoharie grit. Schoharie, N. Y. 

tT. Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 100, fig. 1. 
Schoharie grit. Knox, N. Y. 

Collected by C. Van Beloo, 1862. 

Gyroceras paucinodosum. Hall, 1 8 76. 
Illustrations of Devonian Fossils; Cephalopoda. Expl. pi. 35, figs. 1, 
2, 3, 4. 

Palaeontology of New York, vol. v, pt. 2, p. 380, pi. 54, figs. 1, 2, 
3,4. 

Corniferous limestone. Cherry Valley, N. Y. 

Collected by C. A, White, 1860. 
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Gyroceras laciniosum. Hall, 1879. 

Palaeontology of New York, vol. v, pt. 2, p. 376, pi. 52A, fig. 8. 
Corniferous limestone. Schoharie, N. Y. 

J. Gebhard purchase. 

Gyroceras MatherL Conrad (sp.), 1840. 
Geol. Surv. N. Y.; Pal. Dept., 8d Ann. Rept., p. 206. 
Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 56, fig. 3. 
Palaeontology of New York, vol. v, pt. 2, pi. 55, figs. 3, 4 . 
Corniferous limestone. Schoharie, N. Y. 

J, Gehhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 55, fig. 5. 
Corniferous limestone. Clarksville, N. V. 

Qyroceras Nereus^ Hall. 1861. 
Descr. New Species Foss., p. 39. 

Palaeontology of New York, vol. v, pt. 2, Suppl. (=vol. vii, 1888), 
pi. 124, fig. 4. 

Corniferous limestone. Cherry Valley, N. Y. 

Gyroceras Cyclops, Hall. 1861. x 

Descr. New Species Foss., p. 40. 

Palaeontology of New York, vol. v, pt. 2, pi. 102, fig. 1. 
Corniferous limestone. Clarksville, N. Y. 

Gyroceras undvlatum, Vanuxem. 1842. 
Geol. Surv. N. Y.; Rept. 3d Dist., p. 139, fig. 2. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 56, fig. 1. 
Palaeontology of New York, vol. v, pt. 2, pi. 53, fig. 1. 
Corniferous limestone . Cherry Valley, N . Y . 

Collected by C, A, White, 1860. 

Illustrations of Devonian Fossils; Cephalopoda, pi. 56, fig. 2. 
Palaeontology of New York, vol. v, pt. 2, pi. 53, fig. 2. 
Corniferous limestone. Schoharie, N. Y. 

J. Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 53, fig. 3. 
Corniferous limestone. Cherry Valley, N. Y. 

Collected by C, A. White, 1860. 
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Palaeontolo^ of New York, vol. v, pt. 2, pi. 53, figs. 5, 6. 
Corniferous limestone. Cherry Valley, N. Y. 

Collected by (7. A. White, 1860. 

Palaeontology of New York, vol. v, pt. 2, pi. 54, fig. 5. 
Corniferous limestone. Cherry Valley, N. Y. 

Collected by C, A. Whitey 1860. 

Gyroceras trivolve, Conrad. 1 840. 
Geol. Surv. N. Y.; Pal. Dept.; 8d Ann. Rept, p. 206. 
Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 54, figs. 
4, 5; pi. 56, fig. 4. 

Palaeontology of New York, vol. v, pt. 2, pi. 52, figs. 1, 2, 3. 
Corniferous limestone. Schoharie, N. Y. 

J. Oebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 52 A, fig. 4. 
Corniferous limestone. The Helderberg, N. Y. 

Palaeontology of New York, vol. v, pt. 2, pi. 52 A, fig. 6. 
Corniferous limestone. The Helderberg, N. Y. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 54, figs. 

1, 2. 3. 

Palaeontolo^ of New York, vol. v, pt. 2, pi. 52 A, figs. 1, 2, 3. 
Corniferous limestone. Schoharie, N. Y. 

J. Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 52, fig. 4. 
Corniferous limestone. Schoharie, N. Y. 

J, Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2 pi. 52, fig 5. 
Corniferous limestone. Schoharie, N. Y. 

J, Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 52 A, fig. 6. 
Corniferous limestone. Cherry Valley, N. Y. 

Gyroceras transversum. Hall. 1860. 
18th Rept. N. Y. State Cab. Nat. Hist., p. 104. 
Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 57, figs. 
1,2. 

Palaeontology of New York, vol. v, pt. 2, pi. 67, figs. 1, 2. 
Goniatite limestone. Near Manlius, N. Y. 
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Illustrations of Devonian Fossils, 1876; Cephalopods^ pi. 57, figs. 
3, 4; PalaBontology of New York, vol. v, pt. 2, pi. 57, figs. 3, 4. 
Goniatite limestone. Near Manlius, N. Y. 

GentuB LITTJITES, Montfort. 1808. 

lAtuites convoivans f. Hall. 1847. 
Palaeontolo ary of New York, vol. i, p. 53, pi. 13, fig. 2a. 
Black River limestone. Watertown, N. Y. 

Albany Institute donor. 

Lituitea undatuSyUdXi. 1847. 

PalsBontology of New York, vol. i, pt. 52, pi. 13, figs, la, lb. 
Black River limestone. Watertown, N. Y. 

Albany Institute donor. 

NAUTILUS, Breyn. 1732. 
Nautilus Oceanits, Hall. 1879. 
Transactions of the Albany Institute, vol. x. Abst. p. 19, notflg'd. 
Eleventh Annual Report of the Indiana State Geologist, 1882, p. 325^ 
not flg'd. 

Niagara group. W aldron, Ind. 

Nautihis liratus. Hall. 1860. 
18th Rept. N. Y. State Cab. Nat Hist., p. 104. • 
Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 60, figs. 
8,9. 
PalaBontology of New York, vol. v, pt. 2, pi. 60, fig. 8, 9. 
Gonialite limestone. Schoharie, N. Y. 

e/i Gebhard purchase. 

Nautilus liratuSy y&r.juveniSy Hall. 1579. 
Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 57, figs. 
5,6. 
Palaeontology of New York, vol. v, pt. 2, p. 411, pi. 56, figs. 5, 6. 
Hamilton group. Cazenovia, N. Y. 

Geological Survey collection. 

Nautilus suhliratiiSy Hall. 1879. 
Illustrations of Devonian Fossils, pi. 58, fig. 5. 
Palaeontology of New York, vol. v, pt. 2, pi. 57, fig. 5. 
Hamilton group. Skaneateles Lake, N. Y. 

Collected by G. B. Simpson, 1863. 
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Nautilus maximus, Conrad. 1838. 
Geol. Surv. N. Y. ; Pal. Dept., First Ann. Rept, p. 117. 
Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 64, fig. 1. 
Palaeontology of New York, vol. v, pt. 2, pi. 64, fig. 1. 
Hamilton group. Madison county, N. Y. 

Geological Survey collection. 

Nautilus magister^ Hall. 1879. 
Palaeontology of New York, vol. v, pt. 2, p. 422, pi. 107, figs. 6, 7. 
Hamilton group. Hamburgh, N. Y. 

Collected by (7. A. White, 1860. 

Illustrations of Devonian Fossils, 1876 ; Cephalopoda, pi. 63, fig. 1. 
Palaeontology of New York, vol. v, pt. ii, pi. 108, figs. 1, 2. 
Hamilton group. Hamburgh, N. Y. 

Collected by G. A. White, 1860. 

Palaeontology of New York, vol. v, pt. 2, pi. 107, fig. 1. 
Hamilton group. Hamburgh, N. Y. 

Collected by C. A. White, 1860. 

Palaeontology of New York, vol. v, pt. 2, pi. 106, fig. 1. 

Hamilton group. Leonardsville, N. Y. 

Collected by F, B. Meek, B. P. Whitfield and C. Van Deloo, 1857. 

Palaeontology of New York, vol. v, pt. 2, pi. 1()7, ^^, 8. 

Hamilton group. Hamburgh, N. Y. 

Collected by J.W. Hall and C Van Deloo, 1869. 

• 

Nautilus oriens, 1^2^, 1876. 

Illustrations of Devonian Fossils; Cephalopoda, expl. pi. 61, fig. 1. 
Palaeontology of New York, vol. v, p. 420, pi. 61, fig. 1. 
Hamilton group. Richmondville, N. Y. 

J, Gtbhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. 106, fig. 2. 
Hamilton group. Richmondville, N. Y. 

J. Gebhard purchase. 

Illustrations of Devonian Fossils; Cephalopoda, pi. 64 A, fig. 1. 
Palaeontology of New York, vol. v, pt. 2, pi. 106; fig. 8; Suppl. 
(=vol. vii, 1888), pi. 126, fig. 2. 
Hamilton group. Richmondville, N. Y. 

J. Gebhard purchase. 
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Nautilus suhliratus^ Hall . 1876. 
Illustrations of Devonian Fossils; Cephalopoda, expl. pi. 58, figs. 
3,4. 
PalaBontology of New York, vol. v, pt. 2, pi. 57, figs 6, 7. 

Hamilton group. Earlville, N. Y. 

Geological Survey collection. 

Illustrations of Devonian Fossils; Cephalopoda, pi. 58, fig. 1. 
Palaeontology of New York, vol. v, pt. 2, pi. 57, fig. 3. 
Hamilton group. Earlville, N. Y. 

Geological Survey collection. 

Illustrations of Devonian Fossils; Cephalopoda, pi. 58; fig. 2. 

Palaeontology of New York, vol. v, pt. 2, pi. 57, fig. 4. 

Hamilton group. Earlville, N. Y. 

Geological Survey collection, 

Nautilus Hyatti, Hall. 1886. 

* Fifth Annual Report of the New York State Geologist, Expl. pi. 
(126) 11, fig. 1. 

* Palaeontology of New York, vol. v, pt. 2, Suppl. (^^vol. vii, 1888), 
p. 37, pi. 126, fig. 1. 

Hamilton group. Cumberland, Md. 

Nautilus acroeus^ Hall. 1879. 

Palaeontology of New York, vol. v,pt. 2, p. 417, pi. 110, figs. 3, 4, 5. 

Hamilton group. Near Bridgewater, N. Y. 

Collected by F. B, Meek, R. P, Whitfield and C. Van Deloo,lS5l. 

9 

Nautilus buciminiy Hall. 1876. 
Illustrations of Devonian Fossils; Cephalopoda, pi. 60, fig. 4. 
Palaeontology of New York, vol. v, pt. 2, pi. 60, fig. 4 ; pi. 106, 
fig. 6. 

Hamilton group. Solsville, N. Y. 

Geological Survey collection. 

Palaeontology of New York, vol. v, pt. 2, pi. 109, fig. 1. 
Hamilton group. Canandaigua Lake, N. Y. 

Collected by R, P. Whitfield and C, Van Beloo, 1862. 

Palaeontology of New York, vol. v, pt. 2, pi. 109, fig. 6. 
Hamilton group. Delphi, N. Y. 

Collected by H, H, Smith and C, Van Beloo, 1873. 
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Palaeontology of New York, vol. v, pt. 2, pi. 107, figs. 2, 3. 
Hamilton group. Pratt's Falls, N, Y. 

Palaeontology of New York, vol. v, pt. 2, pi. 106, fig. 7. 
Hamilton group. Cazenovia, N. Y. 

Palaeontology of New York, vol. v, pt. 2, pi. 109, fig. 2. 
Hamilton group. Cazenovia, N, Y, 

Collected by James HaUy 1862. 

Palaeontology of New York, vol. v, pt. 2,*pl. 106, figs. 4, 5. 
Hamilton group, Cazenovia, N. Y. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 60, figs. 
1,2,3. 
Palaeontology of New York, vol. v, pt. 2, pi. 60, figs. 1, 2, 3. 
Goniatite limestone. Schoharie, N. Y. 

J, Gebhard purchase. 

Nautilus (Discites) Marcellensis, Vanuxem. 1842. 

Geology of New York ; Report on Third District, p. 146, fig. 2. 
Palaeontology of New York, vol. v, pt. 2, pi. 109, fig. 10. 
Goniatite limestone. Manlius, N. Y. 

Geological Survey collection. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 65, fig. 1. 
Palaeontology of New York, vol. v, pt. 2, pi. 65, ^g. 1. 
Goniatite limestone. Near Manlius, N. Y. 

Paheontology of New York, vol v, pt. 2, pi. 109, figs. 9, 12. 
Goniatite limestone. Schoharie, N. Y. 

e7] Gebhard purchase. 

TItOC90CERAS, Hall. 1852. 
7Vochoceras Gebhardi, Hall, 1852. 
Palaeontology of New York, vol. ii, p. 335, pi. 77, fig. 2. 
Coralline limestone. Schoharie, N. Y. 

tf. Gebhard purchase. 

Palaeontology of New York, vol. 4, pi. 77 A, fig. 17. 
Coralline limestone. Schoharie, N. Y. 

J. Gebhard purchase. 
1893. 13 
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Trochoceras turhinatum, Hall. 1862. 
Palaeontology of New York, vol. ii, p. 336, pi. 77, fig. 1. 

Coralline limestone. Schoharie, N. Y. 

e7! Gebhard purchase. 

Trochoceras Barrandii, Hall. 1879. 

Palaeontology of New York, vol. v, pt. 2, p. 398, pi. Ill, fig. 10. 
Schoharie grit. Schoharie, N. Y. 

e/] Gebhard purchase. 

Palaeontology of New York, vol. v, pt. 2, pi. Ill, fig. 8. 
Schoharie grit. Clarksville, N. Y. 

Palaeontology of New York, vol. v, pt. 2, pi. Ill, ^g, 9. 
Schoharie grit. Schoharie, N. Y. 

J. Gebhard p urcJiase, 

Trochoceras exujenium^ Hall. 1861. 
14tii Kept. N. Y. State Cab. Nat. Hist., p. 108. 
Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 59, 

fig. 9. 

Palaeontology of New York, vol. v, pt. 2, pi. 69, fig. 1 1 . 

Schoharie grit. Schoharie, N. Y. 

J, Gebhard purchase. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 48, fig. 3. 
Palaeontology of New York, vol. v. pt. 2, pi. 68, fig. 3. 
Schoharie grit. Schoharie, N. Y. 

J, Gebhard purchase. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 48, fig. 4. 

Palaeontology of New York, vol. v, pt. 2, pi. 68, ^g, 4. 

Schoharie grit. Schoharie, N. Y. 

J. Gebhard purchase. 

Trochoceras Pandion^ Hall. 1876. 

Illustrations of Devonian Fossils; Cephalopoda, pi. 48, fig. 7. 

Palaeontology of New York, vol. 6, pt. 2, pi. 68, ^g, 7 . 

Schoharie grit. Schoharie, N. Y. 

«7i Gebhard purchase. 

Illustrations of Devonian Fossils; Cephalopoda, pi. 48, fig. 8. 

Schoharie grit. Schohaiie, N. Y. 

J, Gebhard purchase. 
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Illustrations of Devonian Fossils; Cephalopoda, pi. 48, fig. 9. 
Palaeontology of New York, yol. v, pt. 2, pi. 58, fig. 9. 

Schoharie grit. Schoharie, N. Y. 

J, Gehhard purchase. 

Palaeontology of New York, vol. v, pt." 2, pi. Ill, fig. 3. 

Schoharie grit. Schoharie, N. Y. 

J, Gebhard purchase, 

Trochoceras Bitoriy Hall. 1879. 
Palaeontology of New York, vol. v, pt. 2, p. 395, pi. Ill, fig. 7. 
Schoharie grit. Near Clarksville, N. Y. 

Collected by C. Van Deloo,lS62. 

Trochoceras discoideiimy Hall. 1 86 1 . 
Descr. New Species Foes. , p. 36. 
Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 59, fig. 6. 
Palaeontology of New York, vol. v, pt. 2, pi. 69, fig. 8. 
Schoharie grit. Schoharie, N. Y. 

J, Gehhard pirchase, 

Ti^ochoceras expansicm. Hall. 1879. 

Palaeontology of New York, vol. v, pt. 2, p. 402, pi. Ill, fig. 5. 

Schoharie grit. Schoharie, N. Y. 

J, Gehhard purchase, 

Trochoceras ohliquatmn, Hall. 1876. 
Illus. Dev. Foss. ExpL, pi. 48, fig. 5. 
Palaeontology of New York, vol. v, pt. 2, pi. Ill, figs. 1, 2. 
Schoharie grit. Schoharie, N. Y. 

J, Gehhard purchase, 

Trochoceras Clio, Hall. 1861. 
14th Rept. N. Y. State Cab. Nat Hist., p. 108. 
Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 59, fig. 4. 
Palaeontology of New York, vol. v, pt. 2, pi. 59, fig. 1. 
Schoharie grit. Schoharie, N. Y. 

J, Gehhard purchase. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 59, figs. 
1,2. 
Palaeontology of New York, vol. v, pt. 2, pi. 59, figs. 1, 2. 
Schohan<^ ^j:'it. Schohario, N. Y. 

J, Gehhard purchase. 



Digitized by 



Google 



100 Report of the State Geologist. 

Palaeontology of New York, vol. v, pt. 2, pi. 59, ^g. 4. 

Schoharie grit. Schoharie, N. Y. ^ 

J. Gebhard purchase. 

Illustrations of Devonian Fo sils, 1876; Ceplialopoda, pi. 59, fig. 7. 

Palaeontology of New York; vol. v, pt. 2, pi. 59, fig. 9. 

Schoharie grit. Schoharie, N. Y. 

«/. Gebhard purchase. 

Palaeontology of New York, vol. v, })t. 2, pi. Ill, fig. 6. 
Schoharie grit. Claiksville, N. Y. 

Trochoceras ."^ {Gonioceras .^) panduni^ Hall. 1879. 

Palaeontology of New York, vol. v, })t. 2, p. 403, pi. Ill, tigs. 4. 
Schoharie grit. Schoharie, N. Y. 

J. Gebhard purchase . 

Palaeontology of New York, vol. v, pt. 2, Suppl. (= vol. vii, 1888), 
pi. 117, figs. 3, 4. 

Schoharie grit. Knox, N. Y. 

* 0. Van Deloo, 1862. 

Palaeontology of New York, vol. v, pt. 2, Suppl. (= vol. vii, 1888), 
pi. 117, fig. 5. 

Schoharie grit. Near Clarksville, N. Y. 

Collected bi/ C. Vafi Ueloo , 1862. 

GONIATITES, De Haan. 1825. 

Goniatites Vanuxemi, Hall. 1879. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 69, fig. 6. 
Palaeontology of New York, vol. v, pt. 2, pi. 69, ^g. 6. 
Goniatite limestone. Manlius, N. Y. 

Geolo(/lcal Survey collection. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 69, figs. 
3,4. 

Palaeontology of New York, vol. v, pt. 2. Suppl. (vol. vii), pi. 127, 
figs. 5, 6 . 

Goniatite limestone. Manlius, N. Y. 

Geological Survey collection. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 69, ^g 5. 
Palaeontology of New York, vol. v, pt. 2, pi. 69, fig. 5. 
Goniatite limestone. Manlius, N. Y. 

Geological Survey collection. 
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Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 68, figure: 
Palaeontology of New York, vol. v, pt. 2, pi. 68, figure. 
Goniatite limestone. Fenner, N. Y . 

X. Lincklaen^ donor. 

Palaeontology of New York, vol. v, pt. 2, Suppl. (== vol. vii, 1888), 
pi. 127, fig. 4. 

Goniatite limestone. Schoharie, N. Y. 

J. Gebhard purchase, 

Goniatities Vanuxemi, var. nodiferus, Hall. 1886. 

Fifth Annual Report of the New York State Geologist. Expl. pi. 
127 (12), fig. 7. 

Palaeontology of New York, vol. v, pt. 2, Suppl. (= vol. vii, 1888), 
p. 39, pi. 127, fig. 7. 

Marcellus shales . Cox's Falls, near Cherry Valley, N. Y. 

Collected by J, W. Hall, 1877. 

Goniatites discoidetis, Hall. 1860. 
13th Rept. N. Y. State Cab. Nat. Hist., p. 97. 
Illustrations of Devonian Fossils, 1870; Cephalopoda, pi. 71, fig. 1; 
Palaeontology of New York, vol. v, pt. 2, pi. 71, fig. 1. 
Tully limestone. Smith's ledge, Otisco, N. Y. 

Geological Survey collection. 

Illustrations of Devonian* Fossils, 1876; Cephalopoda, pi. 71, figs. 8, 
9; Palaeontology of New York, vol. v, pt. 2, pi. 71, figs. 8, 9; pi. 74, 
fig. 4. 

Goniatite limestone. Manlius, N. Y. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 71, fig. 4; 
Palaeontology of New York, vol. v, pt. 2, pi. 71, fig. 4; pi. 74, fig. 3. 
Goniatite limestone. Manlius, N. Y. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 71, figs. 
5, 6; Palaeontology of New York, vol. v, pt. 2, pi. 71, figs. 5, 6. 
Goniatite limestone. Manlius, N. N. 

Goniatites plebeiforniis, Hall. 1879. 

Palaeontology of New York, vol. v, pt. 2, p. 44, pi. llO, fig. 3. 
Marcellus shales. Cherry Valley, N. Y. 

Collected by J. W, Hall, 1877. 
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PalaBontology of New York, vol. v, pt. 2, pi. 110, fig. 4. 
Marcellus shales. Cherry Valley, N. Y. 

CoUected by J. W. Hall, 1877. 

Palaeontology of New York, vol. v, pt. 2, pi. 110, fig. 5. 
Marcellus shales. Cherry Valley, N. Y. 

CoUected hy J. W, HaU, 1877. 

Palaeontology of New York, vol. v, pt. 2, pi. 110, fig. 6. 
Marcellus shales. Cherry Valley, N. Y. 

Collected hy J. W. JETaU, 1877. 

Palaeontology of New York, vol. v, pt. 2, pi. 110, fig. 7. 
Marcellus shales. Cherry Valley, N. Y. 

Collected by J. W. HaU, 1877. 

Palaeontology of New York, vol. v, pt. 2, pi. 110, fig. 8. 
Marcellus shales. Oherry Valley, N. Y. 

CoUected hy J, W. Hall, 1877. 

Palaeontology of New York, vol. v, pt. 2, pi. 110. fig. 9. 
Marcellus shales. Cherry Valley, N. Y. 

CoUected hy J. W, Hall, 1877. 

Goniatitea unilobatus, Hall. 1874. 
Descr. New Species (ronatitidae, p. 1. 
Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 71, figs. 
IB, 16; Palaeontology of New York, vol. v, pt. 2, p. 438, pi. 71, 
figs. IB, 16. 

Hamilton group. Norton's Landing, Cayuga Lake, N. Y. 

Goniatitea amplexus, Hall. 1886. 

Fifth Annual Report of the New York State Geologist, Expl. pi. 
(127) 12, fig. 1. 

Palaeontology of New York, vol. v, pt. 2. Suppl. (=vol. vii), p. 39, 
pi. 127, fig. 1. 

TuUy limestone. Lodi Landing, Seneca Lake, N. Y. 

Goniatites uniangularia, Conrad. 1842. 
Jour. Acad. Nat. Sol. Phila. vol. 8, p. 268, pi. 16, fig. 4. 
Palaeontology of New York, vol. v, pt. 2, Suppl. (==vol. \ii, 1888), pi. 
127, fig. 10. 
Hamilton group. Pratt's Falls, N. Y. 
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Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 72, figs. 6, 7. 
Palaeontology of New York, vol. v, pt. 2, pi. 72, figs. 6, 7. 
Portage group. Mt. Morris, N. Y. 

Geological Survey collection, 

Goniatites complanatics, TLsill, yslt, perlatus, Hall. 1876. 
Discr. New species GoniatitidaB, p. 1. 
Illustrations of Devonian Fossils, ]876; Cephalopoda, pi. 70, fig. 12. 
Palaeontology of New York, vol. v, pt. 2, pi. 70, fig. 12. 
Portage group. Near Homer, N. Y. 

Geological Survey collection. 

Goniatites Patersoni^ Hall. 1860. 
Thirteenth Rept. N. Y. State Cab. Nat. Hist, p. 99. 
Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 72, fig. 6; 
Palaeontology of New York, vol. v, pt. 2, pi. 72, fig. 5. 
Portage group. Portageville, N. Y. 

Geological Survey collection, 

Goniatites si?iuosus, Hall. 1843. 
Geol. N. Y.; Rept. 4th Dist., p. 243, fig. 6. 
Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 70, fig. 13; 
Palaeontology of New York, vol. v, pt. 'J, pi. 70, fig. 13. 
Lower Chemung group. Ithaca, N. Y. 

Geological Survey collection. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 70, fig. 14; 
Palaeontology of New York, vol. v, pt. 2, pi. 70, fig. 14. 
Lower Chemung group. Truxton, N. Y. 

Geological Survey collection. 

Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 70, fig. 16; 
Palaeontology of New York, vol. v, pt. 2, pi. 70, fig, 15; pi. 74, fig. 11. 
Lower Chemung group. Ithaca, N. Y. 

Collected by J, W, Hall and C, Van DeloOy 1866. 

Goniatites CJiemimgensiSy Vanuxem. 1842. 

Geology of New York; Report on the Third Geological District, 
p. 182, fig. 1; Illustrations of Devonian Fossils, 1876; Cephalopoda, 
pi. 60, fig 9; Palaeontology of New York, vol. v, pi. 69, fig. 9; pi. 74, 
fig. 6. 

Chemung group. Near Owego, N. Y. 

Geological Survey collection. 
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Goniatites Chemungensis, var. cequicostatus^ Hall. 1874. 
Descr. New Species GoniatitidaB, p. 3. 
Illustrations of Devonian Fossils, 1875; Cephalopoda, pi. 69, fig. lO. 
Palaeontology of New York, vol. v, pt. 2, pi. 69, fig. 10. 
Chemung group. Western New York. 

Goniatites sirnvlator, Hall. 1874. 
Descr. New Species Goniatitidae, p. 2. 
Illustrations of Devonian Fossils, 1876; Cephalopoda, pi. 69, figs. 

1,2. 

PalaBontology of New York, vol. v, pt. 2, pi. 69, figs. 1, 2; pi. 74, 

fig. 8. 

Chemung group. Near Ithaca, N. Y. 

Goniatites peracut7i8, Hall. 1876. 

Illustrations of Devonian Fossils, Cephalopoda, pi. 69, fig. 8; Palaeon- 
tology of New York, vol. v, pt. 2, pi. 69, fig. 8; pi. 74. fig. 13. 
Chemung group. Cornell's quarry, Ithaca, N. Y. 

Collected hy J, W, Hall and C. Van Deloo, 1866. 

Summary. 

Annelida. 

Total types 1 

Total figured specimens 33 

Total figures 33 

Cephalopoda. 

Total types 205 

Total figured specimens 408 

Total figures 487 

Casts of types 4 
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Notes Upon Two Boulders of a Very Basic Eruptive 

Rock from the West Shore of Canandaigua 

Lake ; and their Contact Phenomena 

Upon the Trenton Limestone. 

By Prof. B. K. Emerson, Amherst College. 



[Communicated for the report of the State Geologist.] 

The rocks described below were sent to me by Prof. John M. Clarke 
iivith the following note : 

'* Specimens and sections marked : 

* * 1 and 2. Boulder of Trenton limestone from southern part of town of Canan- 

daigua, N. Y. , on west shore of lake. 
"1. Limestone at contact with dyke. 
"2. Dyke. 
" X. Fragments of limestone. 

* * 3 and 4. Boulder of eruptive, including small masses of sandstone from same 

locality, about forty rods from other boulder. 
** These are the only rocks of this character I have seen in the drift of west- 
em New York." 

The specimens had been sawed and broad surfaces polished, and this 
greatly facilitated their study. Slides of an unusual size were also 
sent, showing abundantly all the different types present. 

The specimen numbered 1 — " limestone at contact with dyke " — is a 
dull black, aphanitic, trap-like rock, effervescing slowly with acid and 
showing minute pyrite grains and pale green, distant porphyritic spots 
on the polished face. 

The largest spots reach the size of a pin-head. With the pocket lens 
the thin sections show thickly and evenly disseminated elongate blades 
of red brown color, with irregular ends and black, shapeless ore grains 
and plates, and the porphyritic spots seem to be mainly marked by the 
absence of the brown blades and the greater amount and larger size of 
the black grains, and to be composed of interlaced, colorless and 
elongate plates. 

1893. 14 
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When examined with the microscope the red brown blades seem to 
be goethite. They are wholly without pleochroism and, under the micro- 
scope, have the same red brown shade as the Lake Superior goethite, and 
also have the parallel extinction of the rhombic forms. They resemble 
in shape, size and distribution the actinolite described below from 
other contact products. The rounded black ore grains are, at least in 
part, magnetite, as the magnet abstracts fine grained ore from the 
powder. Dark grains of black ore are inclosed within the goethite 
blades. 

The colorless fresh ground is made up of interlaced plagioclase plates 
which show few and interrupted twin lamellse. They present both the 
albite and pericline systems of twinning, and are often marked by 
undulose extinction. The maximum angle of extinction is 18° on a 
side and the feldspar may be near labradorite. Crystals, where the 
broad, twinning bands extinguish uniformly T^ith sharp border, adjoin 
those where the undulose extinction completely blurs the outlines of 
the separate bands, and this is in a wholly massive rock which shows 
not the slightest trace of strong crushing, or of any force acting upon 
it from without. 

The clear spaces are mostly aggregates of feldspar plates like those in 
the general ground, with many rounded grains of black ore scattered in 
irregular masses, but with traces of octahedral form, or blades having 
exactly the same shape, size and distribution as the goethite blades, bat 
being now black and made up of a close set or congeries of minute 
black grains. Here the goethite blades have probably been changed 
to magnetite. Some of the clear spaces are made up of a mottled net- 
work of indeterminate fibers, with a soft aggregate polarization, which 
suggests a fine grained muscovite growth. The whole rock is a very 
fresh and very curious goethite-magnetite-plagioclase contact rock. 

Specimen No. 2, marked " Dyke," with which the above rock was in 
contact, is a black basic eruptive rock like that at Thetford, Vt. The 
phenocrysts of black basaltic hornblende, 2-4 mm. across, are as per- 
fectly shaped, seen on the polished face, as those from Bohemia, and 
larger ones, 10-15 mm. across, appear in the fractured surface of the 
same rock. With a lens the large hornblendes at one end of the slide 
are seen to be large perfect crystals, and to pass, toward the other 
end, into more and mjre corroded forms, until at last only traces 
remain, while a nearly colorless to greenish pyroxene, faintly brown 
toward the border, appear^ with about the same size as the hornblendes, 
and increases in number of crystals as the hornblende disappears, and 
incloses many unoriented fragments of the latter. The pyroxene is a 
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sharp angled crystal, and in one of the greenish centers polarizes at an 
angle of 34° with c, and the brown border at 42°. 

Rounded colorless spots full of round ore grains, seem to be minute 
inclosures of the contact rock described above. They give aggregate 
polarization. 

The large hornblendes, under the microscope, are very fresh, and 
have a deeper colored border where they have been corroded. These 
remnants are often included, wholly or partly, in the large fresh 
pyroxenes, but without crystalline orientation. In one curious case a 
large pyroxene, cut at about right angles to the prism, has one quadrant 
of its surface replaced by the fragment of a hornblende crystal, whose 
outside faces very nearly conliuue the proper boundary of the pyroxene 
crystal, while its inside face, that is, the face by which it is grown 
together with the pyroxene, is a fiacture. Its outside faces, moreover, 
have the deeper resorption color, while this is lacking on the inside 
face. There is an entire lack of orientation, the vertical axis of the 
hornblende about coinciding with one of the horizontal axes of 
the pyroxene. The pyroxenes are thus plainly later than the horn- 
blendes, and a second, much smaller generation of pyroxenes occurs in 
well formed elongate crystals surrounded by a heavy border of black 
grains. 

The rock shows distinctly an interstitial amorphous ground mass, 
full of minute, short, straight, brightly polarizing rods. These may 
probably be pyroxene, and a few larger but still minute rods, raveled 
at the ends, may also be of the same character. They do not show 
twin striation and have too bright polarization colors to be plagioclase. 
The ground is so full of the shapeless grains of black ore, that, in the 
thick slides studied, the presence of plagioclase could not be made 
certain. The rock is thus almost a pure pyroxenite. The magnetite 
scattered through the mass is surrounded by a broad border of deep 
red color where the glassy ground mass had dissolved the iron in part 
and become ferruginous. This is not the case in the colorle^ss inclosures 
mentioned above. 

Some portions of this ground mass polarize in broad irregular patches 
with bluish colors like nepheline, but these patches are not to be dis- 
tinguished from the rest in ordinary light. 

Specimen " X," marked " Fragments of Limestone," is a large piece 
of dark unaltered Trenton limestone,* with white crinoid stems, and the 

* [Note.— This limestone, away from the contact surfaces with the eruptive, is exceedingly 
tough, and though traces of fossils are plainly evident, identifiable forms are to be seen only 
where the rock has weathered to a thin amd very soft argillaceous crust. The following species 
will serve to determine the geological age of the rock: Calymene senaria, Conrad, Strophomena 
fubtentaj Conrad, Plectamhonit'».8 aericea, Sowerby. J. M. Clarke.] 
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rock remains seiisibly unaltered and the white crinoid stems unchanged 
to within an inch of the large hornblende crystals of the eruptive rock. 
A narrow layer of hornstone forms the intermediate band by which 
they are firmly united into one mass. 

Specimen No. 3, marked " Boulder of eruptive rock including small 
masses of sandstone," is a still more remarkable rock. It also closely 
resembles the rock from l^hetford, Vt., and shows great splendent, 
black hornblendes above an inch in length, with rounded outlines from 
resorption in the magna. It includes many superficially rusted sand- 
stone inclosures, but the eruptive rock is very fresh. The ferruginous 
character and the coarse grain of the inclosures suggest that they may 
have come from the Oneida sandstone. The slides were all cut from 
the vicinity of the different small inclosures which swarm in the rock, 
and show only few brown hornblendes. These are greatly corroded by the 
magma. One large greenish pyroxene appears having a very narrow 
pale brown border. Several small olivine crystals appear in the slide. 

Fragments of a pistachio-green carbonate, a half -inch long, appear 
among the inclosures, and, as it is freshly and coarsely crystalline, 
seems to be a secondary formation. It gives slight effervescence with 
cold acid, abundant with hot acid, a strong reaction for iron, 
and is apparently siderite. It is peculiar in showing a strong dichroism, 
lemon green parallel to the horizontal, and colorless parallel to the ver- 
tical axis. In the slides which are very thick some place -i retain their 
green color almost unchanged through a complete revolution, and these 
show the negative uniaxial ring system with several rings as in calcite, 
and as the light vibrates thus parallel to the horizontal axes there would 
of course be no dichroism. In other sections which show by their 
cleavage that they are cut parallel to the vertical axis, the dichroism is 
as stated above. 

In another large piece from the last boulder, one side is the fresh 
large grained eruptive rock with small sandstone inclosures, and this 
fresh eruptive rock graduates in two or three inches into an equally firm 
and fresh looking rock which contains, in a dark green ground-mass, 
scattered large rounded isolated hornblendes, pyroxenes and fragments 
of the eruptive rock, and many small inclosures of sandstone and lime- 
stone, and secondary grains of deep green calcite. The green ground- 
mass is, under the microscope, a complete felt of actinolite needles. It 
would be an actinolite schist except that it has not been made schistose 
by pressure. The matted actinolite needles show faint pleochroism, 
and extinguish at 26°-30°, and in many places project finely into the 
calcite-filled cavities. 
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The fragments of the original lava are little altered. The horn- 
blendes are either not at all, or but slightly bleached at their border. 

In one case a hornblende has changed to a matted mass of actinolite. 
The pyroxenes are not changed. Small olivines are changed -to fibrous 
matted serpentine. In one case deep brown geniculate rutiles are 
perched upon the actinolite and enveloped in the calcite. 

It is interesting to see this actinolite felt cementing minute fragments 
of the lava and separate crystals of the basaltic hornblende and 
pyroxene. The abundance of calcite favors the process and the lime 
feldspars and actinolite have crystallized abundantly under circum- 
stances which permitted the simultaneous crystallization of calcite and 
left the amorphous ground mass and the primary constituents of the 
lava quite intact. 

Several years ago I described some contact rocks and dyke rocks 
resembling these, from the border of a great dyke of ela3olite-syenite 
in the north of New Jersey, and a comparison of these rocks led me 
to suspect the presence of nepheline in these specimens, but I could not 
find it with certainty. 

Mr. J. F. Kemp has described* a remarkable erratic from Aurora, 
Cayuga Co., N. Y., which is of exactly the same character as the rock 
here described, except that it is not accompauied by contact forms. 

It is there assigned to the nepheline-bearing dyke rocks free from 
olivine, to which the name fourchite has been given, although no 
nepheline has been found in the rock. Some of the slides examined by 
me would admit of this assignment. In others several olivine crystals 
occur in a single slide, and the rock would then be called raonchiquite^ 
or since both forms contain hornbleude, they would be called hornblende 
fourchite or hornblende monchi quite, according to the same rather over- 
loaded nomenclature. 

Prof. Kemp surmises that his rock may have come from the Archaean 
areas to the north. From the present occurrence a nearer source of 
both erratics is probable. 

* American Journal of Pclenc-, Vol XXTIT, Chap. ITI, 188? p 30:». 
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The Devonian Section of Central New York 
Along the. Unadilla River.* 



By Chablbs S. Prosser. 



[Communicated for the report of the 8tate Qeologist] 

The Unadilla section of the New York middle and upper Devonian f 
is located about midway between the meridians of 75° and 75° 30' W. 
Long, from Greenwich, or between 1° 30' and 2° E. Long, from 
Washington. 

The section commences in Paris township, Oi eida county, and fol- 
lows the Unadilla valley southward through portions of Madison, Che- 
nango and Otsego counties to New Berlin, Chenango county. At this 
village the Unadilla valley is left and the hills which form the water- 
shed between the Unadilla and Susquehanna rivers are crossed to 
Oneonta and Otego in Otsego county. The termination of the section 
is south of the Susquehanna river on the high hills of Delaware 
county. 

The Corniferous limestone which gives a somewhat marked physical 
character to the region, so that its general easterly and westerly direc- 
tion is readily followed, is made the geologic base of this general 
section. The rock is massive and not easily affected by weathering, a 
fact shown by the bold escarpments of the hills whose summits and 
slopes are often covered with angular fragments of the limestone. 

Numerous articles have been written describing the effect of the 
Corniferous and other similar limestones upon the overh ing soil. 
Some authors hold the opinion that the fertility of the soil is largely 
due to the underlying linu stone; while another view is "that soils are 
so far removed from their parent rock, that the one upon which they 

* The greater portion of this paper was originally presented to the Faculty of Cornell Uni- 
versity as a thesis for the degree of M. S. 

tin a paper on *'The Classification of the Upper Devonian," by Dr H. S. Williams, this 
section received the number X on the chart of the '* Meridional sections of the Upper Devonian 
deposits of New York, Pennsylvania and Ohio." Proc. Am. Assoc. Adv. Sci., vol. zzxiv, see 
page 2V5 : also Fifth Ann. Bept. U. S. Geol. Survey, p. 53; and Smithsonian Ann. Bept., 188S, 
p. 79. 
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now repose can not give us much light or information of their nature 
or composition."* However all the hills in this region, especially the 
steep slopes and summits where the soil is only two or three feet in 
thickness, are more fertile when the Comiferous limestone is the under- 
lying rock than those hills farther south where the soil is underlain by 
Hamilton shales and sandstones. 

The " blue limestone " as it is locally designated is darker than in 
Western New York (see specimens from Batavia and Le Roy of the 
Genesee section f ) and the exposures of the Unadilla section are 
probably darker in color than those farther east. Vanuxem said in his 
final report, referring to the Third Geological District of the State 
suivey, "the color of the rock [Corniferous limestone] is more dark at 
the west than the east end of the district,"! while the Unadilla section 
is approximately half way between the eastern and western limits of 
that district. The difference in color might possibly be explained by 
a greater deposition of carbonaceous matter in this portion of the 
formation than in that farther east or west, which would correspond 
roughly to the greatest thickness of the overlying Marcellus 
shale. § 

The first local station examined was Chapman's Quarry, No. 469A,|| 
in Paris township, Oneida county, which is nearly one mile north of 
Babcock Hill and a little more than that distance southeast of Cassville. 
The rock is massive, weathering but slightly, not enough to injure its 
durability, and five feet out of an exposure of six feet is worked and 
used for building and flagging stones. Th«< strata of massive stone are 
from two to ten inches in thickness, generally separated by shaly layers 
containing fossils. The fossils, which are mostly Brachiopods, frag- 
ments of Crustacea, segments of Crinoid stems, and few, if any Corals, 
are rare in the upper strata of massive stone, and near the bottom of 
the quarry appear to be confined to the shaly layers. Two layers of 
hornstone, each about 5^" in thickness separated by 11" of compact 
limestone are near the top of the quarry. In these layers of hornstone, 
fossils are quite common, especially Atryfxt reticularis, Linn6. When 
the rock is f ivshly broken there is a uoiicojibly strong petroleum odor. 

The complete fauna of No. 40GA, is ^iven below. 

* Emmons in Agri. N. Y., vol. i, p. 218; also see p. 176, and Ge^l. N. Y., Pt. IV, p. 170. 
t Proc. Am Assoc. Adv. Sci„ vol. xxxiv, p. 224. 
tGeol. N. Y , Pt III, p. 140; also see Agri. N. Y., vol. 1, p. 178. 
SGeol. N. Y., Pi. Ill, pp. 147-8; and Pt. IV, p. 179. 

a The nmnbers of the stations have been assigned by the U. S. National Museum, where the 
material upon which this^report is based will eventually be deposited. 
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Atrypa reticularis^ Linn^.* 

I^ptoena rhomhoidalis, Wahlenberg. 

Leptocoelia acutiplicatay Conrad. 

Orthis lenticularis^ Vanuxem. 

Chonetes sp. Small forms not having the specific characters well 
defined. 

Chonetes acutiradlhta^ Hall (?). 

Smaller than the specimens figured in Pal. N. Y., vol. iv, pi. 20, fig. 
5 ; but with the general proportion and markings of those specimens. 

Spirifer raricosta^ Conrad. 

Stropheodonta nacrea, Hall. 

Lingula sp. 

Fragment of a Trilohite, 

Segments of Crinoid stems. 

Between Chapman's quarry and Babcock hill are several exposures 
one of which had formerly been worked for a quarry. 

The last considerable outcrop noticed is No. 496 B, a few rods east of 
Babcock Hill postoflSce. There is exposed 4^' of massive stone and 
near the bottom are two hornstone layers separated by 11" of limestone. 
Above the massive stone are alternating strata of thin limestones and 
shales, among which are two hornstone layers separated by a 6^ 
limestone. This quarry has not been worked for some years and 
the elevation agrees approximately with that of No. 496 A. The two 
most abundant fossils are the same as for A 496 A: 

Atrypa reticularis^ Linne. 

Leptwna rhomhoidalis, Wahlenberg. 

In addition to the fauna of 496 A, the following species were found 
in 496 B: 

Rhynchonella Ilorsfordi, Hall (?). 

Stropheodonta sp. A convex form with produced hinge line. 

The exposures of Babcock Hill and vicinity have long been regarded 
as typical Corniferous limestone of Oneida county. 

If the fauna of the Corniferous limestone at Le Roy, Batavia and 
other places in western New York be compared with that of the Unadilla 
section, the abundance of corals in the foniier and the absence of them 
in the latter will be noticed as the distinguishing feature. There are 
no large exposures south of Babcock Hill for a distance of several 
miles along the range of hills on the eastern side of the valley. 

* The species enumerated in the lists of fossils of this paper, are arranged approximately 
according to their relative abundance at each station; the one named first being the most 
abundant. 
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About one and one-half miles northeast of Bridgewater village, 
Oneida county, is a steep hill, No. 49 7 A, which gives but a few unim- 
portant exposures. The surface stone, which by its angularity indi- 
cates no great transportation, enables one to construct a rough section 
of the hill in connection with the few exposures in situ. Near the foot 
of the hill and in the valley are limestone boulders in which Atrypa 
reticularis Linne and Leptcena rhomboidalis Wahlenberg are com- 
mon. These are evidently from the Corniferous limestone which 
underlies the valley and may extend some distance up the hill. 
Fragments of argillaceous black shale containing very f ew^ fossils are 
common over most of the hill. 

In a little exposure of black argillaceous shale, No. 49 7 A', almost at 
the foot of the hili was found a single fair specimen of LiorhynchuB 
which is probably a flattened X. limitaris^ Vanuxem, although the 
form is similar to young specimens of X. midticosta, Hall. (See Pal. 
K Y., vol. iv, pi. 66, fig. 26.) 

In addition were found several fragments evidently of the same 
species, with a fragment of a Conularia, Farther up the hill among 
loose fragments are specimens very closely allied to Liorhynchus 
limitaris, Vanuxem. 

Near the summit of the hill in iron-stained shales. No. 497 A", more 
arenaceous and coarse than those described above, which with reason- 
able certainty were not distant from similar shales i7i situ, were found: 

Spirifer miecronatus, Conrad. 

ZiiorhynchuSy sp. Small specimens between Z. limitaris, Vanuxem 
and L. muUicosta, Hall. 

Xdorhynchics nuclticosta, Hall. A dorsal valve with seven plications 
on the fold. 

Chonetes sp. 

Nuculites triqiceter, Conrad (?). 

Crinoid stems. 

Among the loose specimens from other parts of the hill are the follow- 
ing additional species: 

Athyris spiri/eroides, Eaton (?). 

Chonetes setigera, Hall (?). 

Conularia sp. 

The section compiled from the above data seems to be as 
follows: The Corniferous limestone of Babcock Hill forms possibly the 
base of the hill, but does not extend far up its sides. The greater part 
of the hill is composed of Marcellus shales, while the summit is capped 
by Hamilton shales. Although all the fossils found in 497 A^^ have 
been found in the Marcellus with one exception, yet the lithologic 
1893. 15 



Digitized by 



Google 



114 Rkpobt of the State Geologist. 

similarity of these shales to those of typical Hamilton, farther south, 
apparently supports the last statement. Quite probably if there were 
opportunity for better study of the section, the upper shales would 
prove to be transitional from the typical Marcellus to typical Hamilton. 

Nearly one mile southwest of West iVinfield, Herkimer Co., on the 
north side of the highway from West Winfield to Bridgewater, Oneida 
Co., is A 4976. A small brook has exposed some shales in addition to 
those on the hillside. Locally this station is known as the "coal 
mine," from the fact that some years ago a considerable excavation 
was made iij the vain hope of finding coal, the search for which was 
confined to a stratum of Marcellus shale at the foot of the hill 
on the western bank of the brook, where it is massive when 
taken out, but upon weathering splits up* finely. The shale 
is quite black, has a brownish-black streak and contains Styliola 
Jissurellay Hall, in great abundance. Diligent search failed to 
reveal any trace of coal either in the rock or its joints. The lowest 
exposures of 497 B', in the brook just above the highway, contain the 
following species: 

Coleolus aciculum, Hall (?). 

lAinulicardium fragile, Hall (?). 

Ooniatites sp. 

The fossils are rare in these exposures and imperfectly preserved. 

A little higher in the "coal mine" 497 B", are: 

Styliola Jissurella, Hall. This species is very abundant. Plant 
stems, common. 

Goniatitea discoideus, Hall. 

Coleolus aclculum, Hall (?). 

An exposure of thin arenaceous shales near the summit of the hill, 
497 B'", one hundred feet higher than B', contains a few fossils. The 
most common is a small JLiorhynchus, probably L, limUaris, Vanuxem. 
There was also found a Styliola (?) and, rarely, fragments of other 
fossils. 

The lower shales of A 497 B are somewhat calcareous, thin layers 
of calcite frequently occurring in the joints of the rock, while those 
near the top of the hill are arenaceous. The hill is evidently composed 
of Marcellus shales, although the upper part might more properly be 
considered as transitional from the Marcellus to the Hamilton. This 
is the most southern typical exposure of Marcellus shale noticed in the 
TJnadilla section. 

A 498 A is a section of Markham Mountain, a high hill on the eastern 
side of the Unadilla river, in Plainfield, Otsego Co. The "mountain" is 
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only a short distance southeast of Unadilla Forks and approximately 
3.2 miles southwest of A497B. A circuitous roadway leads from the 
village to the top of the " mountain " and some distance up the hill, by 
the roadside, is the lowest exposure 498A'. The rocks are thin, arena- 
ceous shales, breaking up very irregularly, and iron-stained when 
weathered. The lithologic appearance of these shales is similar to those 
of A497A*. The fauna is as follows: 

LiorhynchuB muUicostay Hall. 

Numerous specimens of the typical Hamilton form, also smaller 
forms apparently similar to the specimen figured by Prof. Hall as " a 
young individual" of this species. (See Pal. N. Y. vol. iv., pi. 66, 
% 26.) 

Ambocoelia umhonata^ Hall. 

One specimen shows both concentric and radiating striae, while four 
internal impressions of the dorsal valve have a median depression 
extending from the umbo to the front of the valve. 

Chonetes sp. Small specimens (with one exception) imperfectly pre- 
served ; probably C. setigeray Hall or C, k^ida, Hall. 

Paracyclas lirata^ Conrad. 

Nuciditea ohlongatus^ Conrad. 

NucuUtes triqueter, Conrad. 

Orbicvloidea sp. 

Several fragments which have not been identified with certainty. 

A ledge on the western side of the " mountain " forms a bluff near 
the summit and this has been called 498A*. There are from 60' — 76' 
of arenaceous shales and sandstones. The strata at the base of the 
ledge are of considerable thickness and one compact sandstone stratum 
S*' in thickness would apparently make a fair quarry stone. Weathering, 
however, indicates the presence of iron. The layers higher in the bluff 
are thin and irregular and in view of the large amount of "stripping" 
that the quarrymen would be obliged to do, it is not probable that a 
profitable quarry could be opened. The sandstones and arenaceous 
shales do not contain an abundant fauna, either in reference to num- 
bers or species, as may be inferred from the following list : 

Mhynchondla congregata, Conrad (?). 

The specimens are mostly internal impressions, conmion in occasional 
layers of arenaceous shale. Unadilla Forks is one of the localities 
given by Prof. Hall for th^ above species. 

Spirifer medialis, Hall (?). 

Only imperfect specimens. 

Spirifer grantUiferylHAll. 
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In loose specimens of calcareous rock, which may be fragments from 
what Prof. Hall calls " calcareo-arenaceous bands*" were found 
numerous specimens of apparently typical Rhynchonella congregata, 
Conrad. In association with the preceding species are specimens of a 
smaller Rhynchonella, which may be the young of B. congregata, 
Conrad, but resembles closely jB. prolifica, Hall. Spirifer medialis, 
Hall occurs with the RhynchoneUaa, Spirophyton velum, Vanuxem 
was noticed in loose sandstone slabs. f 

A 498 B is an exposure in a brook on the western side of the Unadilla 
river, about one mile southwest of Unadilla forks in Brookfield, Madison 
county. The rocks are shales which contain more arenaceous than 
argillaceous material. Fossils are not abundant. The fauna is : 
Chonetes coronata, Conrad. 

Liorhynchus multicosta, Hall. 

Paracyclas lirata, Conrad. Several of the specimens very much 
distorted by pressure. 

Spirifer mucronatus, Conrad. Small specimens of evidently this 
species. 

PaloBoneilo const/rictay Conrad. 

0oral. 

Athyris spiriferoides, Eaton. 

Rhynchonella sp. 

Tropidoleptvs carinatus^ Conrad. (?) 

Upon first examination this specimen was identified as Chonetes 
mucronata. Hall, but more careful study seems to confirm the above 
determination. Apparently no trace of cardinal spines is preserved, 
and near the margin the impression shows the presence of pustules. 
About ten of the central striae bifurcate near the margin of the shell. 
The resemblance of (7. mucronata, Hall, to the young of T, carinatus^ 
Conrad was noticed by Prof. Hall. J 

Chonetes sp. 

Pleurotomaria, 

Fragments of some other species. 

A short distance south of Lloydsville hamlet in Plainfield, Otsego 
CO., and one+mile south of 498 A. is 498 D. There is an exposure of 
20' of shales in the bed and by the side of a small creek. These shales 
are not coarse but split up into irregular fragments. About 10' from 

♦Pal. N. Y., vol. iv, p. 342. 

tSee Oeol. Rep't 8d Dist. N. Y., pp. 176, 177 : also 16th Ann. Rep't. N. Y. State Cab. Nat. Htet.. 
pp. 80, 82. 
IPal. N.Y.,vol. iv,p. 125, 
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the base is a coarser layer in which Spirifer mueronatus^ Conrad, is 
abundant. The shales contain the following species: 

Spirifer mucronatus^ Conrad. 

Liorhynchus multicosta^ Hall. 

Athyris spirifer aides, Eaton. 

Ambocodia umhonata, Conrad. 

Orthis Vaniixemiy Hall (?). 

Orthoceras. Fragments of large and small forms. 

JVucula (?). 

Grammysia. 

Panenka retttsa. Hall (?). 

Nuculites ohlongatus, Conrad. 

Conularia imdulata, Conrad (?). 

Atrypa reticularis, Linn6 (?). 

A small specimen, probably the young of the above species (see 
Pal. K Y., vol. iv, pi. 53, Fig. 3). 

About one mile south of 498 D, and east of Leonards ville is a ledge 
of arenaceous, coarse shales some 8' in thickness. The exposure is on 
the hill-side east of the river and highway, and is called 498 E. Fos- 
sils are not common, all of the following species being rare: 

Spirophyton velurriy Vanuxem. 

Segments of crinoid stems. 

Ithynchonella Sappho, Hall (?). 

Paracyclas lirata, Conrad (?). 

L^todesma Bogersi, Hall. 

A half mile further south, a small creek affords another exposure of 
nearly la'. South of the creek near the first cross-road leading east- 
ward, ife 498 F. The rock consists of coarse, arenaceous shale, very 
similar in lithologic appearance to 498 E, but contains more fossils. 
The altitude of these shales is higher than that of 498 E. 

The fauna is as follows: 

Spirifer mucronatus, Conrad. 

Amhocoelia umhonata, Conrad. 

Rhynchonella. Specimens too imperfect for specific identification. 

Tropidoleptus carinatus, Conrad. Small specimen, but evidently 
young of this species. 

Ithynchonella prolifica, Hall (?). 

Paracyclas lirata, Conrad. 

Orammysia, 

Microdon {Cypricardella) hellistriatiis, Conrad. 
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JBeUerophon patvluSy Hall (?). 

Doubtfully referred to this species from the resemblance of th® 
specimen to fig. 10, pi. 24, pt. ii, vol. v, Pal. N. Y. 

Near the top of the hill, fully 100' higher than the preceding section, 
is an exposure of arenaceous shale, 498 G. The shale, however, is 
more argillaceous and somewhat more fossiliferous than that of 498 F. 
The fossils identified are: 

RhynchoneUa Sappho, Hall. 

Thoracic segments of a large Trilohitey probably SomaZonotus 
JDeKayi, Green. 

RhynchoneUa congregata, Conrad. 

Spirifer sp. 

Nucida MandaUiy Hall. 

498 H is about one mile south of Leonardsville, on the eastern side of 
the Uuadilla river, and in Brookfield, Madison Co. These layers, 
commencing somewhat farther north than the village and extending 
more than a mile along the eastern side of the hill, are composed of 
coarse, arenaceous shales, which tend to pass into thin sandstones of 
some little thickness and uniformity. At the place particularly 
examined (498 H) there is an exposure of coarse shales and thin sand- 
stones 20' in thickness, similar in lithologic appearance to those of 
498 E, F and G on the opposite side of the river, and also to 498 A*, the 
upper exposure of Markham mountain at XJnadilla Forks. The only 
abundant fossil in these coarse shales is Grammysia alveata, Conrad. 
The following fossils were collected : 

Grammysia alveata, Conrad. Quite a large number of specimens 
from the coarse, arenaceous shales. 

RhynchoneUa congregata, Conrad (?). 

RhynchoneUa SapphOy Hall (?). 

Spirifer mucronatus, Conrad. 

Amhocodia umhonata, Conrad. 

Liopteria sp. Type of X. Rajinesqiiii, Hall, and X. DtKayi, Hall. 
(See Pal. N. Y., vol. v, pt. I, pi. 20, figs. 7 and 17.) 

Several specimens belonging to the Pectenidce, but not perfect enough 
to admit of certain identification. 

TropidoUptibs carinatus, Conrad. 

Spirophyton velum, Vanuxem. 

A single specimen of Crania or Orbiculoidea. 

On a provisional list a fragment of a Trilohite, probably HomaJUy- 
notus JDeKayi, Green, is mentioned but, upon a re-examination of the 
fauna the specimen has not been found. 
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One half-mile southwest of the sandstone cliffs forming 498 H are 
Button Falls in Button Creek. The cascade 50' or 60' in height is 
composed of two falls and is just below the highway leading from the 
*'river-road" up the hill. The bluish argillaceous shales of this station, 
498 I', are irregular in fracture and upon the whole not very fos- 
giliferous. In the cliff at the foot of the falls and also in the bed of 
the creek is a stratum which contains abundant fossils. Liorhynchus 
multicosta. Hall, is very abundant in this stratum, the shale in places 
being almost entirely composed of these shells, many of which are very 
much distorted. In the creek below both the first and second falls are 
**pot-holes" one of which is four feet in depth and two feet ia diam- 
eter. The fauna so far as identified is as follows: 

Liorhynchiis multicosta, Hall. 

AmhoGoelia umbonata, Conrad. 

Nuculites triqyster, Conrad. 

Nuculites oblongatus, Conrad. 

Mhynchonella Sappho, Hall. 

Spirifer medialis, Hall (?). Small forms. 

Ghonetes, 

Nucula heUiatriata, Conrad. 

Somalonotus DeKay% Green. Segments. 

Phacops rana, Green. 

Prodtictella, 

Tellinopsis suhemarginata, Conrad. 

Paloeoneilo constricta, Conrad. 

Grammysia, 

Above the falls for one-quarter of a mile, the bed of the creek is 
composed of shale which has been worn very smooth" by the water. 
Somewhat farther up the creek are ledges on the right hand or eastern 
side which have been called 498 I^. The lithologic character of these 
upper shales is similar to those of 498 I^. Fossils are not abundant 
except in the lower part of the bluff. The following species have been 
identified: 

Ambocoelia umbonata, Conrad. 

Tentaculites, 

Chonetes scitula. Hall. 

The number of striae (50 ±) and general proportions agree in^the 
main with the figures of this species, with the exception of one speci- 
men which is larger than any of the forms figured. 

Phacopa rana^ Green. 

Productella, 

Nuculites oblongatvs, Conrad. 
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Tropidolept%ts carinatus, Conrad. 

Orthoceras crotalum, Hall (?). 

Grammy sia, 

Pholadella r ad lata, Conrad. 

Cho/ietes (?) m^ucronata, Hall. Possibly Tropidoleptus carinaius, 
Conrad, but I am quite sure that on one side are the proximal ends of 
two spines. 

Chonetes deflecta, Hall (?). This specimen may be C. mucronata, 
Hall, but it is considerably larger than the figured specimens of that 
species, and apparently agrees well with the figures of C, deflecta, Hall. 
However, Prof. Hall writes that (7. deflecta. Hall, may be, perhaps, 
only another phase of C, mucronata, Hall.* 

Goniatites . Simply a fragment. 

Ptilodictya i^Stictopora), sp. Fragment. 

Chonetes, Apparently young of G, coronata, Conrad. (See Pal. 
N. Y., vol. iv, pi. 21, Fig. 10 a, b.) 

Two -|- miles down the river from 498 I, and three-fourths of a mile 
from West Edmeston is an exposure of shales in Ordway creek, which 
has been numbered 498 K. The most abundant fossil is Nya^aa arguta. 
Hall. The fauna in full is given below: 

Nyassa argiita, Hall. 

Orthis, Specimens very imperfectly preserved in a thin sandstone 
stratum. 

NuGidites triqueter, Conrad. 

Modiella pygmaea, Conrad. 

Palceoneilo constricta, Conrad. 

Rhynchonella. Small specimens and specific characters not well 
defined. 

Chonetes . 

Athyris spiriferoides, Eaton. 

Spirifer . 

Pterinea ftahella, Conrad . 

lAopteria DeKayi, Hall (?). 

Somalonotus DeKayi, Green. 

In the thin sandstone, as is also 

Spirophyton velum, Vanuxem. 

Quite extensive collection of fossils was made at different places in 
Brookfield, Madison county, and the following lists will give a good 
idea of the middle Hamilton fauna of Central I^ew York. 499 A, on 
the summit of Beaver hill, one and one-half miles east of Brookfield, 

*Pa1. N.Y., voLv, p. 126. 
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is the hifi^hest outcrop east of Beaver creek, the aneroid barometer 
reporting it as 640' above the Unadilla river at Leonardsville, or 370' 
above the village of Brookfield. The rock is a gray, arenaceous shale, 
weathering to a brownish color, and is laminated, some of the layers 
being smooth and of regular thickness, so that it is apparently a good 
flagging stone. The fossils are rare, only two species being found : 

Stropheodonta perplana, Conrad. 

Chonetea coronata, Conrad (?). 

No. 499 B. A line of ledges on Beaver hill, south-east of Brookfield. 
The rock consists of arenaceous shales, in which fossils are not very 
common, except in a thin layer near the bottom of the exposure. 

Fauna of 499 B. 

MhynchoneUa congregata, Conrad (?). 

Stropheodonta perplana, Conrad. 

Spirifer mucronatus^ Conrad. 

Spirifer granulifery Hall. 

VituUna pustulosa. Hall. 

Terehratula sp. 

Paracydas lirata^ Conrad. 

Pterinea flabellum, Conrad. 

No. 499 C. Exposure of shales by side of highway, a short distance 
west of Brookfield. The rocks are fissile, black, argillaceous shales, which 
upon weathering split up into very small fragments. The shales are 
quite fossiliferous, containing mostly Lamellibranch shells; but a thin 
layer contains large numbers of Liorhynchua multicosta, Hall. 

Fauna of No. 499 C. 

LiorhynchuB multicosta^ Hall. 

Amboccdia umbonata, Conrad. 

Chonetes coronata, Conrad. 

MhynchoneUa proliftca, Hall (?). 

Mhynchondla congregata^ Con. (?). 

Nuculitea oblongatuSy Conrad. 

Nuculites triqiietery Con. (?). 

Nucukt Urata, Con. (?). 

Pleurotomaria, sp. 

Goniatites, sp. 

No. 499 D. Ledges along the banks of a branch of West Creek, 
near M. Kenyon's farm, one mile west of Brookfield. At the base is a 
fissile argillaceous shale, which decomposes readily upon exposure to 
the air and is highly fosdliferous, containing many Lamellibranchs. 
A short distance farther up the creek, and ten feet higher are arena- 
1893. 16 
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oeous shales, considerably iron stained, containing principally CAo- 
netes. Above these shales are the fine argillaceous ones agaio. 

Fauna of No. 499 D. 

Amhoccelia umhonatay Conrad. 

HhynchoneHa proliflca, Hall. 

ChoneteSf sp. 

ProducteUay sp. 

Nuculitea ohloagatuB^ Conrad. 

Niumlites triqiietery Con. (?). 

Nucfula bellistriata Con. (?). 

Grammyaia sp. 

Orthocer(Z8 sp. 

Goniatites sp. 

Dumb-bell fucoid. 

No. 499 F. Exposures on West Creek, southwest of Brookfield. 
At the base of the section (F') ten feet of coarse argillaceous shales, 
which on weathering split up into rather large pieces. The fossils are 
not so abundant as in the finer shales, but the species are mainly the 
larger forms. The list for No. 499 F' is: 

Nucleospira cancinnay Hall. 

Amhoccelia umhonata, Conrad. 

Athyris spiriferoideSy Eaton. 

Liorhynchus multicosta, Hall (?). 

Spirifer medialiSy Hall (?). 

Orthia cf. Penelope^ Hall. 

JRhynchoneUa prolificay Hall. 

Actinopteria decussatay Hall. 

Nucfiditea Nyssa^ Hall. 

Modiomorpha complanatay Hall. 

Pterineaflabellumy Conrad. 

Nyassa argutay Hall (?). 

Grammysia sp. 

Platyceras sp. 

PUurotomaria sp. 

Orthoceraa sp. 

For 100' the bank is covered by drift and soil, then there is an 
exposure of coarse arenaceous shales and thin sandstones which has 
been worked to some extent as a quarry. Tropidoleptus carinatuSy Con. 
is very abundant and the complete fauna of No. 499 F'' is as follows: 

Th'opidokptus carinatiis, Conrad. 

Jfucleospira concinnay Hall. 
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Spirifer nrncronatus^ Conrad. 

Orbiculoidea Seneca^ Hall (?). 

Strcpheodonta perplanay Conrad. 

Amboccdia umbonata, Conrad. 

Terebratula Linckkeni^ Hall. 

JRhynchoneUa Sappho^ Hall. 

Orthis Vdnnxemiy Hall. 

Productetta sp. 

Chonetes sp. 

Cypricardinia indentay Conrad. 

ParacycloB lirata^ Conrad. 

Farther up West creek than No. 499.F are ledges near the side of 
the creek. At the base are rather fine arenaceous shales (No. 499.E^), 
which are fossiliferous. 

Fauna of No. 499. E*. 

Amboccdia umbonata^ Conrad. 

Vitulina pustuloaa^ HalL 

Spirifer raucronatu%y Conrad. 

Spirifer medialia^ Hall. 

JRhynchoneUa prolificay Hall. 

Rhynchonella Sappho, Hall, or congregata Con. 

Terebratula Linckloeni Hall (?). 

Chonetes sp. 

Prodiictella sp. 

Orbiculoidea sp. 

Para>cycla8 lirata, Conrad. 

Palceoneilo emarginata, Conrad. 

Nucula JRandaMi, Hall. 

Nyaaaa arguta. Hall. 

Ghrammysia sp. 

OrthoceraB sp. 

A little higher an exposure of coarse arenaceous shales^ 6' 9" in 
thickness, containing fossils characteristic of the coarse Hamilton 
shales. 

Fauna of No. 499, E». 

Stropheodonta perplanay Conrad. 

Rhynchonella prolificay Hall. 

NucUospira concinna. Hall. 

Spirifer mediaHs, Hall. 

Amhocodia umbonata, Conrad. 

TerebraMda^'IAncklomiy Hall (?). 
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ProditcteUa sp. 

Paracyclaa lirata, Conrad. 

Pterinea flahellum, Conrad. 

Actinopteria decussata, Hall. 

Ghrammysia magna, Hall. 

Schizodus ellipticuSy Hall (?). 

Olyptodeama erectum, Conrad. 

Qrammysia arcuata, Conrad. 

Nyassa arguta, Hall. 

Aviddopecten sp. 

Near the above locality on a branch of the West creek are coarse, 
arenaceous shales, forming a ledge 20' high. Fossils are not very 
common, and the upper layer is a smooth stratum four inches thick, 
which would make a thin flagstone. 

Fauna of No. 499 E». 

Bpirifer granulifer. Hall. 

Mhynchonella Sappho, Hall. 

Rhynchonella proli^ca, Hall (?). 

Stropheodonta perplana, Conrad. 

Tropidoleptus carinatus, Conrad. 

Paracyclas lirata, Conrad. 

Paloeoneilo emarginata Con. (?). 

Pterinea flabellum, Conrad. 

No. 499, G. Exposures of coarse, arenaceous shales on Quaker Hill, 
about four miles southwest of Brookfield. Mear the top of the hill 
are very coarse shales to thin sandstones, in which a small quarry was 
opened. 

Fossils are not abundant and the list is as follows : 

Spirifer medialis, Hall. In one layer a large number of specimens 
which apparently belong to this species. There are a few which have 
a sinus in the fold and a small fold in the bottom of the sinus. 

Spirifer mucronatus, Conrad. 

TSropidoUptus carinatu8, Conrad. 

Amboccelia umhonata, Conrad. 

Chonetes, sp. 

Modiomorpha subalata, Conrad. 

600, A^ . Exposures by highway about one and one-half miles from 
North Brookfield on road from North Brookfield to Brookfield. At 
this locality there is a small quarry where building stone has been 
quarried. At the base is five feet of massive, bluish gray sandstone 
which shows no tendency to split into regular layers. Above the sand- 
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stone is five feet, principally of coarse arenaceous shales, but with more 
argillaceous shales on top. 

Fauna of No. 500, A^. 

Rhynehonella Sappho, Hall. 

Rhynchonella congregata, Con. (?). 

Chonetes eoronata, Conrad. 

Lingula ligea, Hall (?). 

Orbiculoidea grandis, Yan. (?). 

Spirifer medialis,. Hall. 

Spirifer miicronaticSy Hall. 

Modiomorpha complanata, Hall. 

Grammy sia hisulcata, Con. (?). 

Goniophora ham,iltonensi8. Hall. 

Gimitaria recurvay Conrad. 

Tentaculites attenuatus, Hall. 

Orthoceras constrlctum, Con. (?). 

Crinoid stems. 

Southeast of 500 A^ and 200' higher on the hillside is an 
exposure of 10' of coarse, arenaceous shales. Fauna of 500 A*. 

Spirifer medialis, Hall. 

Rhynchonella contracta, Hall (?). 

Rhynchonella Sappho, Hall (?). 

Crinoid stems. 

500 C. — Gorton Lake, three and one-half miles from Brookfield, 
occupies a depression near the top of the high hills in that part of the 
township. At a short distance from the lake, in the outlet is a cascade 
giving an exposure of eighty feet, consisting mostly of soft, dark argil- 
laceous shales. In the bed of the creek, C^, just above the falls, is a 
stratum rich in fossils, both as to number of specimens and species. 
Spirifer mvcronattis, Conrad, is very common; Nucleospira concinna. 
Hall, quite abundant with nicely preserved specimens; and Paracyclas 
lirata, Conrad, also quite common. In a stratum of the thin black 
shales, C^, about half way down the ravine the following species 
occur: 

Spirifer m/ucronatus, Conrad, very common. 

Ambocoelia umhonata, Conrad. 

Nucleospira concinna. Hall, abundant. 

Orhicidoidea Doria, Hall. 

Orthoceras suhulatum, Hall, more common than in any other locality 
of this regiop. 

Fhaxiops rana, Green, several good specimens. 
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Paracyclaa lirata, (/Onrad, very abundant, well preserved with con- 
siderable variation in the form of the shell. 
The complete list of fossils is as follows: 

1. Stropheodonta perplanay Conrad. 

2. Athyria spiriferoidea^ Eaton. 

3. Spirifer medicUiSy Hall. 

4. Spirifer mucronatus, Conrad. 
6. Spiri/er gramdifer, Hall. 

6. Rhynchonella prolifica^ Hall. 

7. Orbiculoida I>oria, II «. 

8. Ambocoelia umbo?* at :i, Conrad. 

9. Nucleospira concimia, Hall. 

10. Vitulina pustuloaa^ Hall. 

11. Chonetes coronata^ Conrad (?). 

12. Orthoceras conatricturn, Conrad. 

13. Orthoceraa auhulatumy Hall. 

14. Orthoceras nuntium^ Hall. 

15. Paracyclas lirata, Conrad. 

16. Grammyaia biaulcata^ Conrad (?). 

17. Actinopteria decuaaata, Hall. 

18. Pterinea flabellurriy Conrad. 

19. Phacopa rana, Green. 

20. Homalonotua JDeKayi, Green. 

21. Favoaitea Hamiltonice, Hall. 

22. Pcdceoneilo conatricta, Conrad. 

23. Nuculitea oblongatua, Conrad. 

24. TeUinopaia aubemarginatay Conrad. 

25. Nucula Randcdliy Hall. 

26. Nyasaa arguta, Hall (?). 

27. Nuculitea triqueteY, Conrad. 

28. Nucula beUiatriata Con. (?). 

No. 500. E. An exposure of shales in the bed of a small brook e 
short distance north of North Brookfield. The lower layers (E^) ara 
medium coarse arenaceous shales in which Ambocoelia umbonata 
Conrad, occurs abundantly in thin layers, but other fossils are rare. 
The fauna of No. 500. E' is as follows.: 

Ambocoelia umbonata^ Conrad. 

Productella Shumardiana, Hall. 

ProducteUa truncata, Hall. 

JRhynchonella prolifica, Hall (?). 

Paracyclaa lirata, Conrad. 
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Nticula JRandaUi, Hall. 

A little farther up the brook the shales are finer, more argillaceous 
and contain a larger number of fossils. 

The fauna of No. 600. E* is: 

Ambocoelia ufnbonatay Conr&d: 

TVopidoleptus carinatus, Conrad. 

Mhynchonella poUJicay Hall. 

Spirifer mucronatus^ Conrad. 

Orammysia, sp. 

Homalonotus DeKayi^ Green. 

601. C. Exposures along the outlet of the " Lake Swamp "in the 
southwestern part of Brookfield. At the foot of the falls are 6' of 
argillaceous shales (C^) in which TropidoUptua carinatvs, Conrad, 
occurs. Above these argillaceous shal^es are 24' of coarse arenaceous 
shales, which form the falls. Fossils are not common, but the follow- 
ing species were obtained in No. 601 C*: 

TVopidoleptics carindtiis, Conrad. 

Spirifer medialis, Hall . 

Ambocoelia umbonata, Conrad. 

Chonetes coronatay Conrad. 

Chonetes dejUcta, Hall (?). 

Palceoneilo constrictay Conrad. 

Nuculitea oblongatuSy Conrad. 

Grammysia bisulcatay Con. (?). 

Homalonotus DeKayi, Green. * 

Dalmanites sp., border of pygidium. 

From the arenaceous shales above the falls (C^) the following species 
were obtained: 

Ambocoelia umbonatay Conrad . 

Chonetes scitulay Hall. 

Spirifer mucronatuSy Conrad. 

Chonetes coronatay Conrad . 

Chonetes deflectay Hall (?). 

(?) Cryptonella planirostray Hall. 

Nucula bellistriata, Conrad. 

PaloBoneilo constrictay Conrad. 

Nucfulites oblongatuSy Conrad. 

Nuculites triquetery Con. (?). 

Grammysia sp. 

PUurotomaria capillariay Con. (?). 

Loxonema delphicoUiy Hall (?). 
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Phacops rana, Green. 

No. 601 D^ Exposiures on lot No. 6, near the top of one of the 
highest hills in southwestern Brookfield. The rocks consist of coarse 
arenaceous shales, alternating with more argillaceous shales which con- 
tain many specimens of Ghonetea coronata^ Conrad. The following 
species were collected at this locality: 

Chonetea coro.iata, Conrad. 

TropidoleptuB carinatui, Conrad. 

Spirifer medialis, Hall. 

Spirifer miicronatus, Conrad. 

Chonetea coronata^ Con. var. syrtalis Con. 

Amboccdia umbonata, Conrad. 

JRhynchoneUa congregatay Conrad (?). 

A half mile further north by the roadside and near the top of the 
hill are arenaceous shales, not so coarse as those of D^, which contain 
an abundance of fossils in some layers. The following species were 
collected at No. 601 D«. 

Tropidolepttia carinatva^ Conrad. 

Spirifer medialis^ Hall, one specimen with a groove in the mesial 
fold. 

Spirifer granulifery Hall (?). 

601 A. Exposures on Beaver Creek, near the boundary between 
Brookfield and Columbus. A small quarry has been opened in this 
rock, but not worked to any extent. The rock consists entirely of an 
argillaceous, fine grained sandstone which weathers to a yellowish- 
brown, in some cases breaking up into quite regular blocks, which can 
be used for rough building purposes. The rock is evenly bedded in 
layers from ^-inch to a foot or more in thickness. Some of the strata 
are very fossiliferous, a single stratum of the lower layers, A*, con- 
taining the following species in great abundance : 

Spirif r medialis. Hall. 

JRhynchoneUa prolifica, Hall. 

Streptorhynehus Chemungenaia, Conrad. 

In the layers fifteen feet higher A*, several species were found which 
were not noticed in the lower, as: 

Tropidoleptics carinatua, Conrad. 

Spirifer granulifer. Hall. 

Anibocoelia umbonata, Conrad. 

On a single slab six inches square are good specimens of TVopido- 
leptita carinatus^ Conrad; Spirifer medialis, Hall; JRhynchoneUa 
prolifica, Hall, and Streptorhynehus Chemnngenaia, Conrad 
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The complete fauna of 501 A ^ and A* is: 

Tropldoleptica earinattcs, Conrad. 

Streptorhynchif'S Cfieniungenais, Conrad. 

Spirifer medialiSy Hall. 

Spirifer (jranuUfer^ Hall. 

Spirifer mucronatus^ Hall (?). 

Rhynehonella proUJicciy Hall. 

Amboccelia umbo7i(Uay Conrad. 

Tentaeiclites altematus^ Hall. 

Vyprlcardinia indenta^ Conrad (?). 

Actinopteria decussata, Hall. 

Orinoid stems. 

Station 502 A is one and one-half miles south of West Edmeston in 
Edmeston, Otsego county. A small run, Burdick's, cuts through the 
soil and to some extent into the rocks, affording exposures well up the 
hill. The lowest exposure, 602 A^ , is only a few rods east of Mr. 
Burdick's farm house. The rock is a rather coarse arenaceous shale in 
which fossils are common. The following species have been 
identified : 

Spirifera mediaUs^ Hall. The specimens are all small. 

Actinopteria Boydi^ Conrad (?). 

Leptodesma Roger si, Hall (?). 

Stropheodotita perphina, Conrad. 

Goniatltes. 

Spirl/fer mncrondtuSy Conrad. 

llhynclionella, 

Nyassa argutay Hall. 

Orthoceraa, 

A short distance up the creek is a cliff of shales, 602 A*, slightly 
more argillaceous than A^. Fossils are not common, all the following 
species being rare: 

JRhynchonella; small forms. 

Sjyirifera medlcdls, Hall (?). 

Lunulicardium fragile. Hall (?). 

TeUinopsi^ subemarginata, Conrad. 

A specimen belonging to the Pectlnidcp. 

502 A* are thin arenaceous shales, quite regularly bedded. Some of 
the layers contain black clay pebbles. Fossils are more abundant than 
in A*. The fauna is: 

Rhynehonella, 

The specimens are common, but they are all small. It is possible 
that all of them may be the young of R. congregata, Conrad. Several 
1893. 17 



Digitized by 



Google 



130 Kbpobt of the State Geologist. 

of the specimens appear to have the proportions of small M. eximia. 
Hall (see Pal. K. Y., vol. iv, pi. 55, fig. 1). Others are nearer young 
a. proUfiea^ Hall, having about sixteen plications, and are without a 
marked sinus and fold, a fact noticed by Prof. Hall in young specimens 
of this species (see Pal. N. Y., vol. iv, p. 343). 

Liorhi/nchiis multicostay Hall. 

Segments of crinoid stems. 

AmhjoiieUa iimhdnata^ Conrad. 

Pahponeilo emarglndtaj Conrad. 

Tropidoltptus carinatus^ Conrad. 

In the upper part of the creek are cliffs of 20' and falls, which have 
been called 502 A*. The shales are arenaceous, some layers quite regu- 
lar, and micaceous; generally with fossils, but these are for the most part 
small forms. The following species from this exposure have been 
identified: 

Rhijnchondla congreyata^ Conrad (?). 

A majority of the specimens appear to be nearer R, congregcUa^ Con- 
rad, than any other figured forms. Some small specimens which are 
probably the young of the above resemble small R, prolifica^ Hall. It 
is extremely diflScult to determine with precision the specific identity 
of many of the RhynchoneUas in the eastern Hamilton. 

Spirifer medioUs^ Hall. 

Small specimens of the above species. 

Nueida heUuVriata^ Conrad. 

Amhoi'Mla umbonata^ Conrad. 

Leptodesma Rogers l, Hall(?). 

The wing of the specimens does not appear to be as mucroLate as in the 
figurtid forms of this species. In this respect they agree more closely 
with the short forms of the Chemung, Z. aociah^ Hall, particularly with 
a specimen from Broome county. (See Pal. N. Y., voL v, pt. I, I, pi. 
21, fig. 33.) However, X. Rogersi^ H^W^ is given as abundant in the 
Hamilton group, and specimens are ^%^ntioned from Norwich, Che- 
nango county, and Leonardsville, Madison county. (See Pal. N. Y., 
vol. V, pt. I, I, p. 177.) 
Chonet€8 scituM, Hall. 

J^'oducfelfa, 

Ltorhgnchns multicostay Hall. 

Pardcyelas liratay Conrad. 

Ooniaiites. 

Tentaculites, 

Goniophora carincUa, Conrad. 

Iropidole^ytiis carinatvSy Conrad. 
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Ghammysia. 

Nuculites oblong cutuBy CoDrad. 

PalcBoneilo emarginatay Conrad. 

Orthoceraa, Only a fragment. 

iMntdicardium fragile^ Hall. 

Plant stems. 

" Dumb-bell " f ucoid or concretion. 

Three + miles south of 502 A, or one mile north of south Edmeston 
is station 502 B. The outcrop consists of arenaceous moderately coarse 
shales in the bed and side of a small stream. Some of the strata are 
very fossiliferous, containing a large number of Rhynchonellas and 
Spirifer Tullius, Hall. The complete fauna is given below: 

Rhynchonella, 

The specimens are numerous and there are apparently forms which 
are clearly i?. Sappho, Hall; others that agree with R, congregata, Con- 
rad; while there are intermediate forms among the above species. 

Spirifer Tidlhis, Hall. 

Fenestella, 

Spirifer granulifer, Hall. 

The external impression of one specimen showing the fine interrupted 
striae upon the strong plications; a character not often seen, accord- 
ing to Prof. Hall. (See Pal. N. Y., vol. iv, p. 224.) 

Nuculites triqtieter, Conrad. 

Pterinea flabella, Conrad. 

Tropidoleptus carinatus, Conrad. 

Glyptodesma erectum, Conrad. 

Nuculites oblongatus, Conrad. 

Stropheodonta demissa, Conrad (?). Imperfect specimen, 

Chonetes lepida. Hall (?)« 

Sphenot^is solenoides, Hall. 

The posterior portion of the specimen is well marked by the vascular 
lines and the anterior end is long: two characters which Prof. Hall 
says distinguish this species. (See Pal N. Y., vol. v, pt. i, ii, p. 399.) 

Jjiopteria Rajinesquii, Hall (?). 

The specimen is not perfect but apparently wmilar to a form from 
Leonardsville, N. Y., referred to the above species by Prof. Hall. (See 
Pal. N. Y., vol. V, pt. i, i, pi. 88, fig. 28.) 

Spirifer mucroaatus, Conrad. 

PcUoBoneilo emarginata, Conrad. 

Phacops rariay Green. 

Qrammysia. 

Pterinopecten (?). 
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Three-fourths of a mile to the south almost directly east of South 
Bdmeston, near the top of the high hill, is an exposure of coarse arena- 
ceous shales called 602 C. This outcrop is considerably higher in actual 
elevation than the one just described. The fauna is as follows : 

Spirifer gramdifer^ Hall. This species with the following one is 
abundant in this exposure. 

Tropidoleptu^s carinatus, Conrad. 

Stropheodonta perplana, Conrad. 

Schizodus appresm^y Conrad. 

PaloBoneilo emarginata, Conrad. 

Crinoid stems. 

Modiomorpha mytiloides, Conrad. 

Glyptodeama erectum, Conrad (?). 

Spirophyton velum, Vanuxem. 

Phthonla sectlfrons^ Conrad. 

Betterophon, 

Two specimens belonging to the Pe^tinidcey but generic characters 
very imperfectly preserved. 

On the same hillside not far from the station just described, south- 
east of South Edmeston and just north of a small brook, is a series of 
ledges. The lithologic characters are the same as for 502 C. The l6wer 
ledges have been called 502 D^ and the species named below have been 
identified. 

Chonetes coronatay Conrad. 

There are specimens beside those which are clearly (7. coronatay 
Conrad, corresponding closely to those figured by Prof. Hall, as the 
young of this species. (See Pal. N. Y., vol. iv, pi. 21, fig. 10 a, b). 
The internal impressions of the small forms are pitted in the same 
manner as the larger specimens. 

Tropidoleptaa carinatuSy Conrad. 

Crinoid segments, 

(Jhonetea scitula. Hall. 

Spirifer medialiSy Hall (?). 

These are small specimens which may be S. Tidliu%y Hall, instead of the 
above. 

Produvtella duraosay Hall (?). 

Amhocodia umbonatay Conrad. 

Spirifer fimbriatvSy Conrad. 

Nucula helliatriatay Conrad. 

Paloionello mutOy Hall. 
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This specimen referred to is probably a variety of this species; the 
lameliose concentric strife are coarser and the posterior extremity 
narrower than in the specimens figured. 

Pleurotomaria caplllaria, Conrad. , 

Goleolua tenuicmetus, Hall. 

The higher exposures were called 502 D*, and the following species 
were obtained : 

Splri/er gramdifer, Hall. 

TVopidoleptus carhuiHis, Conrad. 

MhynchoneUa, 

Small form of JR, congregatUy Conrad, or R, prolifica, Hall. 

Spirifer mediodis, Hall (?). Imperfect specimens. 

Homalonotus BeKayi^ Green. Segments only. 

Pleurotomaria caplllarki, Conrad. 

Parts of Crinoid stems. 

Liopteria DeKayi, Hall (?). 

Modiomorpha concentrlca^ Conrad (?). Only a fragment. 

The above fauna shows that 502 D* is a continuation of 502 C; 
Spirifer gramdifer^ Hall, and Tropidohptus carinat^is, Conrad, being 
very abundant in both stations. 

Three miles south of station 502 D a series of cliffs were examined 
on the eastern bank of the Unadilla river. This station 503 A is in 
the northwestern comer of Pittsiield township opposite the upper 
river bridge and one mile northeast of New Berlin village, Chenango 
county. 

Below the highway just at the river's edge is a bluish-gray sandstone 
30" in thickness, with coarse arenaceous shales above. The only fossil 
found here, 503 A*, was a single large perfect specimen of Chonetes 
coronata, Conrad. 

Just above the highway are moderately thin arenaceous shales 
cleaving with some regularity, containing very few fossils. Those 
found in these shales 503 A* are so fragmentary that a specific identi- 
fication is difficult. The most common forms are Grammyaia^ and 
several fragmentary specimens agree quite closely with 6r. bisulcatay 
Conrad. Also several imperfect specimens of Chonetes were found. 

Then comes a 10" bluish-gray sandstone, 503 A', without any fossils 
so far as noticed, and above the sandstone rather thin arenaceous 
shales, 503 A*, in which fossils are common. The fauna of 503 A* is 
given below: 

Chonetes scitula, Hall. 

This species is very abundant in these shales. 
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Tropidoleptm rarinatiis, Conrad. 

Leptodesma Rogeral^ Hall (?). 

Palmonelio conatricta, Conrad. 

Prothyris lanceolata. Hall. 

Spirifer Tullius, Hall (?). * 

Niicula Ihatay Conrad. 

Spirifer, Imperfect specimens resembling aS'. ni((cra?iafus, Conrad. 

Nuculites triqueter^ Conrad. 

Goniatites, 

A specimen belonging to the PectinidcPy bat in too imperfect a con- ' 
dition to admit of further identification. 

A.bove A* is 20' that is covered by and soil, then are ledges of shales 
and thin sandstones or very coarse shales. The lower shales, 603 A**, 
are the coarser, consisting of arenaceous, blocky shales some of which 
are quite fossil if erous. The upper shales of the cliff are thin and 
arenaceous, somewhat evenly bedded and similar to those of 503 A*. 
Fossils are common and in places abundant in both A*^ and A«. 

From the lower shales and the debris at the foot of the cliff, the 
following species were obtained: 

Chonetes ooronata^ Conrad. 

AmhocceUa umhonata^ Conrad. 

TropidoUpfits rarinatus, Conrad. 

N^i(CA(lite8 ohlcyngatus, Conrad. 

Segments of (h-lnoid stems. 

Spirifer TuUlus^ Hall. 

Spirifer fimhriatiis, Conrad. 

Plant stems. 

Spirifer gramtlifer^ Hall (?). 

Streptorhynrhns CJiemnrKjensis^ Conrad. 

Nucleospira concinna, Hall. 

Palmoneilo eraarginata^ Conrad. 

Gramniyala, 

JLeda diver sa^ Hall. 

Nkumlites triqueter, CoDrad. 

Schizodiis, Only a portion of the specimen. 

Chonetes 7nucronafa, Hall. 

From 503 A", in which the fossils are more abundant than in 'A*, the 
species named below have been identified: 

Chonetes scitula. Hall. 

TropidoUptus carinatus, Conrad. 

These two species are very common. 
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Amboccelia umbonata, Conrad. 

NucuUtes ohlongatus, Conrad, 

Spirifer, Small specimens, part of them resembling S, Ttilhus, Hall, 
and the others S, mueronatus^ Conrad. 

Terebratula Linckloeni, Hall (?). 

Paloeoneilo constrlcta, Conrad. 

Nuculites triqueter^ Conrad. 

Ohonetes coronata, Conrad. 

Pholadella radiata^ Conrad. 

Nucula bellistriata^ Conrad. 

Niicula lirata, Conrad. 

Orthonota undulata, Conrad. 

Jjeptodesma Rogersi, Hall. • 

Goleolus tennicinctus^ Hall. 

Spirifer fimbriatuSy Conrad (?). Internal impression and consider- 
ably worn so that the characters are not clear. 

Three miles southeast of 603 A, by the highway between the villages 
of New Berlin and Morris, are a series of outcrops, which have been 
called 503 B. These ledges begin near the foot of the long hill, the 
first a half mile or more beyond Fink's sawmill. The rock consists of 
rather coarse, blue, argillaceous shales, weathering greenish, alternating 
with thin, fine-grained sandstones, and all iron -stained after weathering. 
Fossils are extremely rare, none being found in ihe exposures which 
were hastily examined. 

A mile farther up the hill from 503 B, north of the highway and 
just above a small creek, is an old quarry, not worked at present. This 
exposure, 503 C, is considerably higher than 503 B. The quarry stone 
is a blue, fine-grained sandstone, weathering to a brown, showing the 
presence of considerable iron. Thin sandstones and argillaceous shales, 
similar to those of 503 B, lie above the massive stone which forms the 
lowest exposures in the quarry. The only fossils found in the quarry 
were fragments of plant stems in a poor sandstone of the upper part. 
In the soil just above the rock were large, flat angular stones containing 
numerous fossils. These slabs had been probably carried but little 
distance from their place of occurrence. The fossils are mostly Spiri- 
fers and Rhynchonellas, but weathering and other causes have nearly 
obliterated the finer characters. Chonetes and fragments of Lamelli- 
branch shells were also noticed. 

603 D is a small exposure by the roadside at almost the summit of 
the hill, and one-fourth of a mile from the quarry. These shales are 



Digitized by 



Google 



136 Report of the State Geologist. 

bluish, mostly arenaceous, but some are argillaceous in composition. 
Fossils are common, the fauna being as follows: 

JRhi/nchonella congre(/ata, Conrad. 

Part of the specimens are clearly of this species, while others have 
the more angular plications of i?. Sappho, Hall ; but Prof. Hall says: 
" The surface plications appear to be more angular in specimens from 
the arenaceous beds; and the casts of the interior of some specimens 
which I have referred to this species present distinctly angular 
plications." * 

All of the above specimens with angular plications are from aren- 
aceous shale. 

Spirlfer niucronatus, Conrad. 

Chonetes. 

Small forms which have about the same number of striae as C, lepidOf 
Hall, while in general proportions they are closely allied to C. setigiera, 
Hall. 

Chonetes acitula, Hall. 

Liorhynchus rmdticosta^ Hall. 

Actlnopterla Boydi^ Conrad (?). 

The specimens are hardly as wide in proportion to their height as 
most of the figured forms of the above species. 

Spiv if er sp. Large form with sinus and fold striated by fine 
plications. 

Leptodeania, 

Paracydas llrata^ Conrad. 

One mile from 503 D, on the eastern slope of the hill, and lower is 
another little cliff by the roadside, 503 E. In a coarse arenaceous blue 
shale were found: 

Spirifer mffcronafica, Conrad. 

Chonetes fepiduy Hall (?). 

Liorhynchfia nmltico8tay Hall. 

Rhychonella congregata, Conrad. 

Pi'oducteHa. 

In the above shale the fossils are common. A few feet lower is a 
blue thin-bedded, fine-grained sandstone quite similar to the quarry 
stone of 603 C. 

Two and one-fourth miles from 503 E, just across the town- 
ship line in the northern part of Morris county and one 
and one-half miles north-east of Morris village is an outcrop 

*Pal. N. Y., vol. iv,p. 342. 
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of coarse arenaceous shales much iron-stained after weathering. 
This ledge is called 604 A, and in lithologic character resembles 

603 E, although lower in actual elevation. The lower part of the 
exposure contaiias numerous fossils, the fauna being given below: 

Spirifer mucronatvs, Conrad. 

lyopidoleptits carinatns, Conrad. 

Paracyclas lirata, Conrad. 

Mhynehoiidla congregata, Conrad (?). 

Chonetes, 

Spirifer, Fragment of a large one. 

Orbiculoidea (?). 

Modiomorpha, 

Several specimens belonging to the AmeulidoBy but so imper- 
fectly preserved that their identification is difficult. In a brook not 
far from 504 A, but considerably lower, is a cliff of 16', 604 B, just 
below a sawmill. The rocks are coarse, blue arenaceous shales alternat- 
ing with thin, blue sandstones which weather to a brown. No fossils 
were found, and the general appearance of this outcrop is similar to 
those of stations 503 B and C, up the lower two-thirds of the long 
Pittsfield hill. 

One mile east of Morris village, near the highway leading frolii 
Morris to West Laurens, is 604 C. This exposure is three miles from 

604 B, in a small stream flowing into Butternut creek from the south- 
east, and not very far up the hill. The lower layers in the creek are 
blue, arenaceous shales with a 14" sandstone for the top. A little 
farther up the creek a quarry has been opened, and 5' out of the 10' 
exposed is quarry stone. The good stone is a blue sandstone which 
weathers to a brown and is used for building stone. A single imperfect 
specimen of a large S}>irifer was found in the sandstone. 

Up the hill from 504 C, the soil covers the rocks deeply, affording 
but small exposures. Two miles from 504 C and about one-half mile 
west of West Laurens, in the creek, is a small outcrop of blue 
arenaceous shale and thin sandstone called station 505 A. No fossils 
were found. 

One half-mile southwest of West Laurens station 505 B, in a little 
run is an exposure of argillaceous shale somewhat regularly bedded, 
which weathers to a greenish tint. A few fossils were found. Several 
imperfect specimens of a small Grammysia and a single Palmoneilo^ 
which is either P, constricta^ Conrad, or P. maxima^ Conrad. This is 
the last exposure of f ossiliferous shales noticed before the red and gray 
shales and sandstones of the Oneonta group are reached. 
1893. 18 
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A little higher than 506 B, capping the top of that hill and forming 
all the high land between Butternut creek and the Susquehanna river 
are red shales and sandstones alternating with gray shales and sand- 
stones. 

At Oneonta, in the Susquehanna river valley, is an excellent oppor- 
tunity to study the transition from the f ossiliferous rocks up into the 
barren reds and grays of the Oneonta sandstone fomiation. A short 
distance west of the village is the Anthony White quarry, which 
exposes 15' of bluish sandstone separated by shaly layers into three 
strata. 

Fauna of No. 507 B*. 

1 . Spirifer mesastrialis^ Hall (a).* 

A good many specimens show fine stride very distinctly, and also 
irregular perforations in the shell substance, which are probably 
the borings of some parasite. 

2 . Spirifer mucronatus^ Conrad (rr). 

A single ventral valve, with quite long mucronate extremities, 
seventeen plications on each side, and a distinct fold in the bottom 
of the sinus. 

3 . Chonetes deffevta^ Hall (aa). 

About 26 stritv, cardinal angles flattened and smooth, quite 
gibbous. 

4. RhynchoneUa Stephani, Hall (c). 

5. Spirifer ziczao, Hall (?) (rr). 

Impression of dorsal valve showing about six plications, with 
mesial depr^^ssion in the fold. 

6. RhynchoneUa Sappho, Hall (rr). 

7. Tropidolepttts carinafus, Conrad (rr). 

8. Nw-yJa hellistriata. Cod. var. (a). 

The specimens are all smaller than those figured in the PalsBon- 
tology of New York; but they have the fine stnae and general 
form of this species. 

9. PaUt^oneilo maxima, Con. (c). 

10. Microdon {Cypricardella) hellistriaUis, Con. (r). 

The stria* are finer than those of the typical Hamilton specimens, 
but similar to those from Ithaca and Port Crane, Broome county ^ 
New York. 

11. Goniophora carinata, Conrad (rr). 

12. JVyassa arguta. Hall (r). 

♦a = abundant, c = common, r = rare, aa = very abundant, oc = very oommon. rr = 
▼ery rare. 
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13. Paracyclds lirata^ Conrad (c). 

14. Glyptodesma erectum (rr). 

16. Tellinopsis siibemarginata^ Con. (rr). 

16. Nuculites oblong atiis^ Con. (rr). 

17. Modiomorpha concentrica^ Con. (rr). 

18. Grammysia magna^ Hall (rr). 

19. Grammysia hisidcata^ Con. (rr). 

20. Gmiitaria reciirva, Con. (?) (rr). 

21. Nuculites triqiieter, Con. 

22. Microdon {^Gypiincardella) gregariits^ Hall. 

23. Leptodesma Roger si^ Hall. 

24 . Liopteria De Kayi, Hall. 

25. Orthonota undulata^ Conrad. 

26. Microdon [Cypricardella) complanatus, Hall. 

27. doleolus temiicinctuSy Hall (?) (a). 

28. Tentaciilites attenuatitSy Hall var. (rr). 

The specimens have the irregular transverse striae of the above- 
species, but the size of 71 bellulus, Hall. 

29. Plexirotomaria subemarginata^ Con. (aa). 

30. Homalonotu^ De J{^ayi, Gr^Gn (rr). 

31 . Lepidodendron Gaspianum^ D'n (rr). 

The rocks from which the above fauna came belong in Conrad's 
Oneonta group (not Vanuxem's Oneonta sandstone, which is 
above, forming the upper part of the hill), and were correlated 
quite accurately by Vanuxem, who stated that he supposed them^ 
to belong to the Ithaca group.* 

In the western part of the village is a small creek and along its- 
banks are exposures of this same zone. The lowest shales in the 
creek (507 F*) contain the following species: 

1 . Spirifer mesastrialis, Hall (c). 

2. Chonetes dejecta, KM {?) (rr). 

3. JRhynchonella JStephanl, Hall (r). 

4. Nucula bellistriata, Con. var. (c). 

5 . Grammysia bisulcatay Con. (rr). 

Farther up the creek along the old raceway the following species 
were obtained: 

1 . Spirifer mesastrialis. Hail (r). 

2 . Chonetes deflecta, Hall (a). 

♦Qeol. N. Y., pt. iii, p. 192. The clause reads: "The base of which [hill] is composed of' 
rocks which I have supposed to belong to the Ithaca group.^^ 
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3 . RhynchoneUa sp., part of the specimens are like R. St^hani^ 

Hall, but there are small ones similar to the small forms of JR. 
ejrJmia, Hall. 

4 . Mkrodon ( Cypricardella) Mlisfriatm, Con. (rr). The Ithaca form. 
6 . Parcuiyclas lirata^ Con. (r). 

6. Nuculit>e8 oblong at U8^ Con. (rr). 

T. Niicfida beUistriata^ Con. var. (rr). 

8 . Pala'oneilo maxima. Con. (rr). r 

9. Tellinopsis 8ubema7*ginata, Con. (rr). 
10. Goniophora earinata. Con. (rr). 

Near Otego, eight miles down the Susquehanna river trom 
Oneonta, the highest beds of the fossiliferous zone below the 
Oneonta sandstone are exposed and the following species were 
obtained: 

1 . Nuc^dUea oblong atus, Con. 

2 . Modiomorpha eoncentrica,, Con. 

3 . Parficgclaa lira t a, Con. 

4 . Prothyris Umreolata, Hall. 
6. RhynchoneUa ejfimia, Hall. 
•6 . Spirifer meaastrialis, Hall. 

V . Spirifera mesacostalis, Hall (?) 

8. Palceotieilo miftu, Hall. 

9. NxK^ditfis (nineiformlsy Con. 

10. Microdon {CyprlcardeU<i) tenuiHtriatvs, Hall. 

11. TropidoUpUis carmattts, Con. 

12. Coholvs avlculum. Hall. 

13. Prodiictella speclosa, Hall, small variety. 

At Schenevus, fifteen miles up the river from Oneonta, in the bluish 
shales near the foot of the high hill south of the village the following 
species were collected : 

1. Spirifer Tulliua, Hall. 

2. Mlcrodon (Cypricardella) bellistriata, Con. 

3. Mbdiella pygm/ea, Con, 

4. Tropidoleptm carinattis, Con, 

5. N'tiralites oblongahts. Con. var. 

6. Phaco2y8 rana. Green. 

V. Orthoceras c(jelameny Hall. 

8. Rhodea pinnata, Dn. 

9, Spirifer muorona^ua. Con. 

ao. Grammy sia subarcuata, Hall. 
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11. Chonetes coroncUa^ Con. 

12. PcUcBoneilo emarginata, Con. (?). 

13. NuciUa corbidiformis. Hall (?). 

The stratigraphic results of this study may be summarized in the fol- 
lowing manner : 

The Unadilla section commences in Corniferous limestone at Paris 
Hill, and the last exposures of the limestone are seen just east of 
Babcock Hill P. O. station, 496 B. 

The high hill north-east of Bridgewater, station 407 A, is composed 
principally of Marcellus shales, with transitional shales forming the 
summit of the hill. A statement similar to the above may be made in 
regard to the low hill, 497 B, south-west of West Winfield, which is 
the most southern exposure of typical Marcellus shale. 

At Unadilla Forks undoubted Hamilton shales and sandstones are 
found on Markham mountain. From the last station to 583 A in the 
northeastern part of Pittsfield, near New iSerlin village, there is an 
alternation of coarse or fine shales with thin sandstones, all containing 
characteristic eastern Hamilton faunas. The fossils are not so abundant 
either in number of species or specimens as in the Cayuga section of the 
Hamilton. Tlie rock is also much more arenaceous in the Unadilla sec- 
tion, very little of the shale being so fine or argillaceous as that of 
Cayuga lake. The encrinal limestone of the Hamilton, the TuUy lime- 
stone and the Genesee shale were not seen, although Vanuxem men- 
tioned Genesee shale at New Berlin.* 

The fossiliferous outcrops in the river valley at New Berlin were 
regarded by the State Geologist of that district as the easternmost 
Hamilton exposure; the higher rocks being considered by him as the 
equivalent of the Portage and Ithaca groups, f 

Succeeding the New Berlin fauna, station 603 A, there is a con- 
siderable thickness of blue shales and sandstones which are almost non- 
f ossilif erous. In places the sandstone attains a thickness and regularity 
of bedding suflicient for quarrying. These shales and sandstones form 
all the long Pittsfield hill, except its summit or include stations 503 B 
and C, and probably 504 B and C of Morris township. This zone is 
regarded by the writer as the eastern continuation of the Sherburne 
sandstones and shales of the Annual Report. J 

♦ Geol. N. Y. Pt. iii, p. 382. 

tJWd,p.»8. 

X N. T. Ann. Q«ol. Rep't, 1840, p. 881 ; Geol. N. Y. Pt. Ui, pp. 170-2 and 292-3. Since this thetls. 
was written I have published articles confirming this correlation. See Proc. Am. Assoc. Adv. Sci. 
vol. zxxvl, p. 210; also Am. Jour. Sci. vol. xlvl, p. 212. 
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Above the barren measures is a zone containing abundant fossils, 
which has been called the ^^Paracyclas lirata " stage of the middle 
Devonian fauna as traced above the horizon of the Genesee shale.'*' 

Stations 503 D. and E. and 504 A. are in this zone, but it is much 
better exposed in the Susquehanna river valley near Oneonta. This 
zone is evidently the Oneonta group of Conrad,f while Vanuxem 
regarded it as belonging to the Ithaca group. J 

Later writers regard all of these upper shales and sandstones, to the 
grays and reds above, as forming the closing part of the ilamilton 
group,§ or at least as containing "modified stages of the Hamilton 
fauna. II 

Following the ^^Paracydas lirata btage " are the red and gray sand- 
stones and shales of Vanuxem's Oneonta or Montrose group.^^ This 
group or stage of rocks forms all of the high land between Butternut 
creek and Otego river ; between Otego river and the Susquehanna 
river and the high hills south of the Susquehanna river. 

* Froo. Am. ASBOC. Adv. Sci., vol. zxxiv, p. 225; also chart. 
t N. T. Ann. Qeol. Bept, 1841, pp. 81, 50 and 58. 
X Gteol. N. Y., Pt m, p. lie. 

% Science, vol I, p. 890 (Dec. 11, 1880); Pal. N. Y.. vol. v, Pte. I, n, pp. 517-518. 
I Proc. Am. Aaoc. Adv. Sci., vol. xxxlv, pp. 28B, 288-S34, and chart. 

1 N. Y. Ann. GeoL Bept., 1840, p. 881. See also Proc. Am. Amoc. Adv. Sci., vol. zzxiv, pp. »6, 
SM, 283, 884, and chart. 
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